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Description 

Technical Field 

[0001] The present invention relates to: an infonna- 
tion record mediunn, such as a high density optical disc, 
capable of recording thereon various Information such 
as main picture information or video information, audio 
infomriation, sub-picture information, reproduction con- 
trol infonnation, and soon, at high density; an apparatus 
for and a method of recording the infonnation onto the 
information record medium; an apparatus for and a 
method of reproducing the Infonnation from the informa- 
tion record medium; an apparatus and a method capa- 
ble of both recording and reproducing the infonnation; 
a computer program for controlling the recording or re- 
production; and a data structure Including a control sig- 
nal for controlling the reproduction. 

Baci<ground Art 

[0002] According to a DVD In a so-called "DVD video 

standard", a plurality of title domains (TT_DOM), provid- 
ed with a series of content information, and a title set 
menu domain (VTSM_DOM), controlling a menu of the 
plurality of title domains, are recorded in a Video Title 
Set space (VTS.Space). Here, the "series of content 
Infonnation" indicates the video information, the audio 
Infonnation, the sub picture information, and the like, 
which constitute one title, such as one show and one 
movie, for example. It Is recorded in the VTS space as 
the title domain. Moreover, the menu in the title domain 
is to select or set whether the subtitle of a show, consti- 
tuting one title, is English or Japanese, for example, or 
to select or set an angle if the angle can be reproduced, 
and the like. It is recorded in the VTS space as a menu 
domain corresponding to each title. In short, a title menu 
domain is to individually set in what condition each title 
will be reproduced, or is being reproduced. Moreover, 
the "space" is a unit of record information In a record 
area, which corresponds to a treatment unit in a repro- 
duction operation with a player. 

[0003] A disc menu about a plurality of VTS spaces 
or the entire disc is recorded in a Video ManaGer space 
(VMG_Space), recorded in a different area from the 
VTS space in the record area on the disc, as a VMG 
menu domain (VMGM_DOM). Here, the "disc menu" is 
to select or set whether the audio on the entire disc is 
Japanese or English, for example, or to select or set a 
title menu in the disc, and the like. It Is recorded in the 
VMG space, as the VMG menu domain which is a com- 
mon menu domain In the entire disc. In short, the VMG 
menu domain is to integrally or collectively set in what 
condition every title will be reproduced, or Is being re- 
produced. 

[0004] Moreover, the VTS space and the VGM space 
being "recorded In different areas", means that the VTS 
and VGM spaces are recorded in the record area such 



that the domain recorded in the VTS space and the do- 
main recorded in the VMG space cannot be changed 
and reproduced, at the same time or immediately, or 
such that the domains cannot be reproduced In parallel. 

5 

Disclosure of Invention 

[0005] However, In the reproduction of the DVD con- 
structed in this manner with a player, If a menu display 
10 operation Is performed, for example, during the repro- 
duction of the title, the player firstly stops the title repro- 
duction. Then, ft displays a menu.screen having a blue 
background, which is unrelated to the title reproduction, 
and induces a menu selection or specification by a user. 
IS This eventually discourages the user's interest in con- 
tents. On the contrary, an attempt to display the menu 
screen in some format, with the title reproduction con- 
tinued, causes a necessity to perform a reproduction 
transition between the title domain and the menu do- 

20 main, to thereby complicate a reading operation on the 
player. Then, in fact, It is basically difficult to immediately 
perform the reproduction transition or a changing oper- 
ation, so that after all, there Is such a problem that it is 
technically difficult to display the menu screen with the 

25 title reproduction continued. 

[0006] The present Invention has been accomplished 
In view of the above problems for example. It is therefore 
an object of the present invention to provide an informa- 
tion record medium, an information record apparatus 

30 and method, an information reproduction apparatus and 
method, an Information record repi'oduction apparatus 
and method, a computer program for a record or repro- 
duction control, and a data structure Including a control 
signal for controlling the reproduction, which enable the 

35 display of a menu screen, such as small window display, 
semitransparent superimpose display or the like, with 
the title reproduction continued, during the title repro- 
duction. 

[0007] An infonnation record medium of the present 
40 invention Is provided with: a series of content informa- 
tion; menu Infonnation as for the content information, 
which is to be displayed with the content Information dur- 
ing reproduction of the content Information; and play list 
information for defining reproduction sequence of the 
45 content Information by a unit of item, which constitutes 
the content information and which is accessible upon 
reproducing, the play list information including: item in- 
formation for specifying each item which constitutes the 
content infonnation; and slave Item information for spec- 
ie Ifying the menu Information corresponding to said each 
item as a slave item 

[0008] According to the infonnation record medium of 
the present invention, the series of content information 
and the menu information as for the content information 
55 are recorded thereon. The menu infonnation Is infonna- 
tion to be displayed with the content information during 
the reproduction of the content information. Moreover, 
the play list Information, which defines the reproduction 
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sequence of the content information by the unit of item, 
is recorded. This- play list information -includes the item 
infomiation and the slave item Information. The slave 
' item Information means information associated with one 
of the item infomiation. Particularly, the item information 
specifies each item which constitutes the content infor- 
mation. The slave Item I nfonnation specifies the menu 
infomiation corresponding to the each item as the slave 
item. 

[0009] Therefore, at the reproduction of the informa- 
tion record medium, it is possible to reproduce the con- 
tent Information, such as the video Infomiation and the 
audio infomiation, by reproducing a content information 
part specified by the Item information in order, in accord- 
ance with the Item information owned by the play list in- 
formation. In parallel with the reproduction of the content 
Infomiation, by reproducing a menu Information part 
specified by the slave Item infomnation in order, In ac- 
cordance with the slave item information owned by the 
play list Information, it Is possible to reproduce the menu 
infomiation. Such parallel reproductions of the content 
Information and the menu Infomnation can be per- 
fomied. technically with little problem, If a reproduction 
rate is reduced moderately on an information reproduc- 
tion apparatus. 

[0010] Here, It is assumed, for example, that a. user 
who is watching the content Infomiation desires the dis- 
play of a proper menu screen to perfonn a desired op- 
eration, such as changing audio language, changing 
subtitle language, angle change, and a reproduction 
transition to another title. In this case, It Is possible to 
immediately or instantly display the menu Infomiation 
that has been being reproduced by using the slave Item 
Infomiation but has never been being displayed, selec- 
tively by the external specification, such as a remote op- 
eration and a panel operation, on the content informa- 
tion which Is being reproduced and displayed by using 
the Item Infomiation. On the contrary, for example, If a 
user who is watching the content Infomiation does not 
desire the display of the menu screen, it is possible not 
to display the menu Information that Is being reproduced 
by using the slave Item infomiation, on the content In- 
formation which is being reproduced and displayed by 
using the item infomiation. Namely, In the latter case, 
even if the menu information exists correspondingly to 
the content infomiation, the menu information Is contin- 
uously reproduced In a non-display condition and is in 
a condition that the menu Infomiation can be immedi- 
ately displayed anytime by a user's desire. Then, as in 
the former case, the menu infomiation that is in such a 
readily displayable condition is actually displayed and 
outputted as the menu screen. 

[0011] As a result, It is possible to display the menu 
screen, such as small window display and semitrans- 
parent superimpose display, with the title reproduction 
continued, during the title reproduction. 
[0012] In one aspect of the information record medi- 
um of the present Invention, the menu Information spec- 



ified by the slave Item information Is further recorded In 
the play list information, as common infomiation com- 
monly used by a plurality of slave items. 
[0013] According to this aspect, a predetemiined op- 
5 eration can be performed on the information reproduc- 
tion apparatus, without reducing the reproduction rate 
of each item information which uses the common menu 
information, by reading and maintaining the common 
menu information before the reproduction of the play list. 
10 [0014] In another aspect of the infomiation record me- 
dium of the present invention, It is further recorded on 
the information record medium, reproduction control In- 
formation for controlling such that the menu Information 
specified by the slave item Information is displayed with 
'5 being superimposed on or In place of one portion of the 
content Information corresponding to the menu informa- 
tion specified by the slave Item Infomnation or is not dis- 
played at all, selectively In accordance with extemal 
specification, in reproducing. 
20 [0015] According to this aspect, performing the con- 
trol based on the reproduction control Infomiation stored 
in a navigation paci<et or the like, for example, the infor- 
mation reproduction apparatus displays the menu infor- 
mation specified by the slave Item Information as the 
25 menu screen by superimposing the menu Information 
onto one portion of the corresponding content informa- 
tion corresponding to the reproduced menu Information, 
or replacing the one portion with the menu information, 
selectively in accordance with the extemal specification. 
50 Alternatively, It does not display the menu Information 
at all selectively In accordance with the extemal speci- 
fication. Particularly, In displaying the menu screen, the 
proper menu screen corresponding to the content infor- 
mation can be immediately displayed, on the basis of 
35 the menu information, which is being reproduced in par- 
allel with the reproduction of the content Information be- 
fore being displayed and Is In a readily displayable con- 
dition. 

[0016] In another aspect of thelnfomiation record me- 
40 dium of the present invention , the slave item information 
further specifies a reproduction time point of the menu 
information, with a reproduction time point of the content 
information as a standard. According to this aspect, on 
the basis of the reproduction time point of the menu In- 
formation, which Is specified by the slave Item informa- 
tion with the reproduction time point of the menu infor- 
mation as a standard, the information reproduction ap- 
paratus can display the menu infomiation as the menu 
screen, as occasion demands. Thus, even If the menu 
50 information in a non-display condition is displayed as 
the menu screen any time In accordance with a remote 
control operation and the like, for example, it is possible 
to display the menu screen properly corresponding to 
the content information which Is being reproduced, re- 
55 gardless of the timing of the display start. 

[0017] In another aspect of the information record me- 
dium of the present invention, the slave item information 
further specifies a display position and a size of a small 
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window, in displaying the menu information as the small 
window on a display of the content infomnation. 
[0018] According to this aspect, in accordance with 
the display position and the size of the small window 
specified by the slave item information, the information 
reproduction apparatus can display the menu informa- 
tion as the small window on the display of the content 
infonnation. Namely, by adjusting or changing the dis- 
play position and the size of the small window which is 
described into the.slave item information, it is possible 
to display the menu screen in the small window with a 
desired size at a desired display position. 
[001.9] In another aspect of the Information record- 
medium of the present invention, the menu information 
is recorded together with the content infonnation. In 
content space in which the content information is record- 
ed and which occupies one area of a record area. 
[0020] According to this aspect, the content informa- 
tion and the menu infonnation are recorded in the same 
content space, so that the parallel or concurrent repro- 
duction of the both is relatively easy. For example, the 
parallel reproduction of the both is performed by using 
the same system parameter or parameters. Then, nor- 
mally, the content information among them is always re- 
produced, displayed and outputted, while the menu in- 
fonnation is, If present, always reproduced and selec- 
tively displayed and outputted. 

[0021] Incidentally, another menu infonnation, such 
as the disc menu and the title menu, about the content 
information may be recorded in a system space occu- 
pying a different area from the content space in the 
record area. 

[0022] In anotheraspect of the infonnation record me- 
dium of the present invention, the content infonnation 
and the menu Information are multiplexed and recorded 
by a unit of packet, which is a physically accessible unit 
and which stores a piece of the menu information and 
the content information respectively. 
[0023] . According to this aspect, the content informa- 
tion and the menu infonnation are multiplexed and re- 
corded by the unit of packet in the content space. The 
reproduction in the content space is perfonned by re- 
producing the content infonnation and the menu infor- 
mation of such a packet unit through reproduction proc- 
esses, such as demultiplexing and decoding. Normally, 
the packet associated with the content information 
among them is always reproduced, displayed and out- 
putted, and the packet associated with the menu infor- 
mation is, if .present, always reproduced and selectively 
displayed and outputted. 

[0024] In anotheraspect of the information record me- 
dium of the present invention, the menu infonnation is 
recorded by a predetermined packet unit, as anotherob- 
ject different from an object constructed by the content 
infonnation. 

[0025] According to this aspect, in the reproduction in 
the content space, the corresponding menu information 
is read, and maintained in the reproduction apparatus 
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before the reproduction of the item infonnation. The 
menu infonnation is selectively displayed and outputted 
In accordance with the specification. 
[0026] An information record apparatus of the present 
invention is provided with: a first record device for re- 
cording a series of content infonnation and menu infor- 
mation as for the content information, which is to be dis- 
played with the content Information during reproduction 
of the content infonnation; and a second record device 
for recording play list infonnation for defining reproduc- 
tion sequence of the content infonnation by a unit of 
item, which constitutes the content Infonnation and 
which is accessible upon reproducing, the second 
record device recording the play list Infonnation such 
that the play list information Includes: item information 
for specifying each item- which constitutes the content 
infonnation;. and slave Item infonnation for specifying 
the menu information corresponding to said each item 
as a slave item. 

[0027] According to the information record apparatus 
of the present invention, the'first record device, such as 
a controller, an encoder, a TS object generator men- 
tioned later, an optical pickup, a cutting device or the 
like, records the series of content information and the 
menu information as for the content information, into the 
recording area of the Information record medium, such 
as a DVD. For example, the second record device, such 
as a controller, an encoder, a TS object generator men- 
tioned later, an optical pickup, a cutting device or the 
like, records the play list information which defines the 
reproduction sequence of the content information by the 
unit of item. Particularly, the second record device 
records the play list Infonnation such that the -play list 
information includes: the Item information and the slave 
item information. 

[0028] Therefore, the information record medium of 
the invention mentioned above (Including various as- 
pects thereof) can be recorded relatively efficiently. 
[0029] Incidentally, the Information record apparatus 
according to the present Invention may also take various 
aspects, corresponding to various aspects of the infor- 
mation record medium according to the present Inven- 
tion as mentioned above. 

[0030] An information record method of the present 
invention is provided with: a first record process of re- 
cording a series of content information and menu infor- 
mation as for the content Information, which is to be dis- 
played with the content Information during reproduction 
of the content infonnation; and a second record process 
of recording play list information for defining reproduc- 
tion sequence of the content infonnation by a unit of 
item, which constitutes the content infonnation and 
which is accessible upon reproducing, the second 
record process recording the play list information such 
that the play list infonnation includes: item Information 
for specifying each item which constitutes the content 
information; and slave item information for specifying 
the menu infonnation corresponding to said each item 
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as a stave item. 

[0031] According to the information record method of 
the present Invention, by using a controller, an encoder, 
a TS object generator mentioned later, an optical pickup, 
a cutting device or the like, the first record process 
records the.series of content infonnation and the menu 
Information as for the content Information, into the 
record area of the information record medium, such as 
a DVD. The second record process records the play list 
information which defines the reproduction sequence of 
the content infonnation by the unit of item. Particularly, 
the second record device records the play list infonna- 
tion such that the play list Infonnation includes: the item 
infonnation and the slave item information. 
[0032] Therefore, the Infonnation record medium. ac- 
cording to the present invention as mentioned above (in- 
cluding various aspects thereof) can be recorded rela- 
tively efficiently. 

[0033] Incidentally, the infonnation record method ac- 
cording to the present invention may also take various 
aspects, con-esponding to various aspects of the infor- 
mation record medium according to the present inven- 
tion. 

[0034] An infonnation reproduction apparatus of the 
present invention is an infonnation reproduction appa- 
ratus for reproducing the above-described infonnation 
record medium of the present invention (Including Its 
various.aspects), said information reproduction appara- 
tus comprising: a reproduction device capable of repro- 
ducing said content information, said menu infonnation 
and said play list information; a displaying and output- 
ting device capable of displaying and outputting said 
content information and said menu infonnation; a spec- 
ifying device capable of externally specifying whether to 
display or not to display said menu Infonnation on said 
displaying and outputting device; and a control device 
for controlling said reproduction device to reproduce 
said content information and said menu infonnation, In 
accordance with the item information and the slave item 
information included in said play list Information repro- 
duced by said reproducing device, and for controlling 
said displaying and outputting device such that said re- 
produced menu infonnation is displayed and outputted 
with being superimposed on or in place of one portion 
of said reproduced content information con-esponding 
to said reproduced menu Information or is not displayed 
at all, selectively In accordance with external specifica- 
tion by said specifying device. 

[0035] According to the information reproduction ap- 
paratus of the present Invention, the reproduction de- 
vice such as a controller, a decoder, a demultiplexer, an 
optical pickup and the like, reproduces the play list in- 
formation. Then, under the control of the control device, 
such as a controller, the reproduction device reproduces 
the content Infonnation and the menu infonnation in ac- 
cordance with the item infonnation and the slave Item 
infonnation included in the reproduced play list Informa- 
tion. At this time, for example, the reproduced content 



information is reproduced as the main pass, while the 
reproduced menu information is reproduced as the sub 
pass. Along with the reproduction described above, the 
displaying and outputting device displays and outputs 
5 the content Information. At this time, If there Is the ex- 
ternal specification by the specifying device^ such as de- 
sire or not desire to display the menu screen, the dis- 
playing and outputting device displays and outputs the 
reproduced menu infonnation with superimposing the 
'fo reproduced menu information onto one portion of the 
content information corresponding to the reproduced 
menu Information or replacing the one portion with the 
reproduced menu information, selectively in accord- 
• ance with the content ofthe specification, underthecon- 
^5 trol of the control device. Altematively, the displaying 
and outputting device does not display It at all. 
[0036] Therefore, the Infonnation record medium ac- 
cording to the present invention as mentioned above (in- 
cluding various aspects thereof) can be reproduced rel- 
20 atively efficiently. 

[0037] Incidentally, the information reproduction ap- 
paratus according to the present Invention may also 
take various aspects, corresponding to various aspects 
of the Information record medium according to the 
25 present Invention. 

[0038] In one aspect of the infonnation reproduction 
apparatus of the present invention, the control device 
controls the displaying and outputting device so as to 
display and output the reproduced menu Information as 
30 a small window on the reproduced content information, 
in accordance with a display position and a size of the 
small window, which are further specified by the slave 
Item information included in the reproduced play list in- 
formation. 

35 [0039] According to this aspect, under the control of 
the control device, the displaying and outputting device 
displays and outputs the menu Information as the small 
window on the content information, at the display posi- 
tion and with the size of the small window, which are 
40 further specified by the slave item Infonnation, as occa- 
sion demands. 

[0040] In another aspect of the information reproduc- 
tion apparatus of the present Invention, it is further pro- 
vided with a buffer memory for maintaining the repro- 
duced menu infonnation in a readily displayable and 
outputtable condition, for a predetermined period, re- 
gardless of whether or not the reproduced menu infor- 
mation is displayed and outputted by the displaying and 
outputting device. 
50 [0041] According to this aspect, the buffer memory, 
such as a ring buffer, maintains the reproduced menu 
infonnation in a readily displayable and outputtable con- 
dition for a predetermined period, regardless of whether 
or not the reproduced menu infonnation Is displayed and 
55 outputted by the displaying and outputting device. Thus, 
by taking out the menu information from the buffer mem- 
ory in accordance with a remote control or the like, It is 
possible to immediately display the menu information 
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any time as the menu screen. Incidentally, '*to readily or 
immediately display" in the present invention conceptu- 
ally and broadly includes not only the case where after 
an instruction for display is Inputted, the menu infomria- 
tion can be displayed in such a short time that a user 5 
cannot recognize it, but also the case where the menu 
information can be displayed in such a short time that a 
user can recognize it. 

[0042] An Infonnation reproduction method of the 
present Invention is an Infonnation reproduction method io 
of reproducing the above-described infonnation record 
medium of the present invention (including its various 
aspects) on an information reproduction apparatus pro- 
vided-wlth: (I) a reproduction device capable of repro- 
ducing.sald content information, said menu information ^5 
and said play list information; (ii) a displaying and out- 
putting device capable of displaying and outputting said 
content information and said menu infomnatlon; and (iii) 
a specifying device capable of externally specifying 
whether to display or not to display said menu informa- 2o 
tion on said displaying and outputting device, said infor- 
mation reproduction method comprising: a first control 
process of controlling said reproducing device to repro- 
duce said content information and said menu informa- 
tion, in accordance with the Item infomiation and the 25 
slave Item infonnation included in said play list informa- 
tion reproduced by said reproducing device; and a sec- 
ond control process of controlling said displaying and 
outputting device such that said reproduced menu infor- 
mation is displayed and outputted with being superim- 3o 
posed on or In place of one.portion of said reproduced 
content information corresponding to said reproduced 
menu information or Is not displayed at all, selectively 
in accordance with external specification by said spec- 
ifying device. 35 
[0043] According to the infonnation reproduction 
method of the present invention, the first control process 
controls .the reproducing device to reproduce the con- 
tent Infonnation and the-menu information, In accord- 
ance with the item information and the slave item infor- 40 
mation included In the play list infonnation reproduced 
by the reproducing device, by using a controller or the 
like, for example. Moreover, the second control process 
controls the displaying and outputting device such that 
the reproduced menu infonnation is displayed and out- 45 
putted, or not displayed nor outputted at all, with super- 
imposing the reproduced menu Infomnatlon onto one 
portion of the content information corresponding to the 
reproduced menu information or replacing the one por- 
tion with the reproduced menu information, selectively so 
in accordance with the extemal specification by the 
specifying device. 

[0044] Therefore, the information record medium of 
the Invention mentioned above (including various as- 
pects thereof) can be reproduced relatively efficiently ss 
[0045] Incidentally, the Infonnation reproduction 
method according to the present invention may also 
take various aspects, corresponding to various aspects 



of the information record medium according to the 
present invention as mentioned above. 
[0046] An information record reproduction apparatus 
of the present invention Is provided with: a first record 
device for recording a series of content information and 
menu infonnation as for said content information, which 
Is to be displayed with said content information during 
reproduction of said content information; a second 
record device for recording play list Infonnation for de- 
fining reproduction sequence of said content informa- 
tion by a unit of item, which constitutes said content In- 
fonnation and which Is accessible .upon reproducing, 
said second record device recording said play list infor- 
mation such thatsald play list infonnation includes: Item 
information for specifying each item which constitutes 
said content information; and slave Item Information for 
specifying said menu infonnation corresponding to said 
each item as a slave Item; a reproduction device capa- 
ble of reproducing said content information, said menu 
information, and said play list information; a displaying 
and outputting device capable of displaying and output- 
ting said content infonnation and said menu infomnatlon; 
a specifying device capable of externally specifying 
whether to display or not to display said menu informa- 
tion on said displaying and outputting device; and a con- 
trol device for controlling said reproduction device to re- 
produce said content information and said menu Infor- 
mation, in accordance with the Item information and the 
slave Item Information Included in said play list informa- 
tion reproduced by said reproducing device , and for con- 
trolling said displaying and outputting device such that 
said reproduced menu Infonnation Is displayed and out- 
putted with being superimposed on or in place of one 
portion of said reproduced content infonnation corre- 
sponding to said reproduced menu infonnation or is not 
displayed at all, selectively in accordance with external 
specification by said specifying device. 
[0047] According to the information record reproduc- 
tion apparatus of the invention, since It has both of the 
above described infonnation record apparatus of the 
present invention and the above described information 
reproduction apparatus of the present Invention, the in- 
formation record medium of the invention (Including var- 
ious aspects thereof) can be recorded and reproduced 
relatively efficiently. 

[0048] Incidentally, the information record reproduc- 
tion apparatus according to the present invention may 
also take various aspects, corresponding to various as- 
pects of the information record medium according to the 
present invention. 

[0049] An information record reproduction method of 
the present Invention on an information reproduction ap- 
paratus provided with: (i) a reproduction device capable 
of reproducing content information, menu Information 
and play list Information; (ii) a displaying and outputting 
device capable of displaying and outputting said content 
infonnation and said menu information; and (iii) a spec- 
ifying device capable of externally specifying whether to 
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display or not to display said menu Infornriatlon on said 
displaying and dutputting device,said infomriation record 
reproduction method comprising: a first record process 
of recording a series of content information and menu 
infomriation as for said content infonnatlon, which is to 
be displayed with said content information during repro- 
duction of said content Information; a second record 
process of recording play list information for defining re- 
production sequence of said content infonnatlon by a 
unit of item, which constitutes said content information 
and which Is accessible upon reproducing, said second 
record process recording said play list Information such 
that said play list information includes: Item information 
for specifying each item which constitutes said content 
infomriation; and slave Item information for specifying 
said menu Information corresponding to said each item 
as a slave item; a first control process of controlling said 
reproducing device to reproduce said content informa- 
tion and said menu information, In accordance with the 
item infonnation and the slave item Information included 
in said play list information reproduced by said repro- 
ducing device; and a second control process of control- 
ling said displaying and outputting device such that said 
reproduced menu Information is displayed and output- 
ted with being superimposed on or in place of one por- 
tion of said reproduced content information correspond- 
ing to said reproduced menu information or is not dis- 
played at all, selectively in accordance with external 
specification by said specifying device. 
[0050] According to the infomriation record reproduc- 
tion method of the -invention, since it has both of the 
above described Information record method of the 
present Invention and the above described information 
reproduction method of the present invention, the infor- 
mation record medium of the invention (including vari- 
ous aspects thereof) can be recorded and reproduced 
relatively efficiently. 

[0051] Incidentally, the Information record reproduc- 
tion method according to the present Invention may also 

take various aspects, corresponding to various aspects 
of the information record medium according to the 
present invention. 

[0052] The computer program for a record control ac- 
cording to the present Invention is to control a computer 
disposed at the information record apparatus according 
to the present invention (including various aspects 
thereof), the program making the computer function as 
at least a part of the first record device and the second 
record device. 

[0053] According to the computer program for a 
record control of the invention, the infonnation record 
apparatus according to the present invention mentioned 
above may be realized relatively easily, by reading and 
running the computer program from a record medium, 
such as a ROM, a CD-ROM, a DVD-ROM, a hard disk 
and so on, storing the computer program therein/there- 
on, or by downloading the computer program to the 
computer via the communication device and running It. 



[0054] Incidentally, the computer program for a record 
control according to the present invention may also take 
various aspects, corresponding to various aspects of 
the Information record medium according to the present 

5 invention as mentioned above. 

[0055] The computer program for a reproduction con- 
trol according to the present Invention is to control a 
computer disposed at the Infonnation reproduction ap- 
paratus according to the present invention as mentioned 

10 above (including various aspects thereof), the program 
making the computer function as at least a part of the 
reproduction device, the displaying and outputting de- 
vice, the specifying device and the control device. 
[0056] According to the computer program for a re- 

15 production control of the invention, the Information re- 
production apparatus according to the present invention 
mentioned- above may be realized relatively easily, by 
reading and running the computer program from a 
record medium, such as a ROM. a CD-ROM, a 

20 DVD-ROM, a hard disk and so on, storing the computer 
program therein/thereon, or by downloading the compu- 
ter program to the computer via the communication de- 
vice and running It. 

[0057^ Incidentally, the computer program for a repro- 

25 duction control according to the present invention may 
also take various aspects, corresponding to various^ as- 
pects of the information record medium according to the 
present Invention as mentioned above. 
[0058] The computer program for a record reproduc- 

30 tion control according to the present invention is to con- 
trol a computer disposed at the information record re- 
production apparatus according to the present invention 
as mentioned above (Including various aspects thereof), 
the program making the computer function as at least a 

35 part of the first record device, the second record device, 
the reproduction device, the displaying and outputting 
device, the specifying device and the control device. 
[0059] According to the computer program for a 
record reproduction control of the Invention, the infor- 

^0 mation record reproduction apparatus according to the 
present invention mentioned above may be embodied 
relatively easily, by reading and running the computer 
program from a record medium, such as a ROM, a 
CD-ROM, a DVD-ROM, a hard disk and so on, storing 

45 the computer program therein/thereon, or by download- 
ing the computer program to the computer via the com- 
munication device and running it. 
[0060] Incidentally, the computer program for a record 
reproduction control according to the present invention 

50 may also take various aspects, corresponding to various 
aspects of the information record medium according to 
the present Invention as mentioned above. 
[0061] A data structure including a control signal of 
the present invention is provided with: a series of con- 

55 tent infomriation; menu information as for said content 
information, which is to be displayed with said content 
information during reproduction of said content infonna- 
tion; and play list Information for defining reproduction 
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sequence of said content information by a unit of item, 
which constitutes said content infonnation and which is 
accessibte upon reproducing, said ptay list infornnation 
including: item information for specifying each Item 
which constitutes said content information; and slave- 5 
item information for specifying said menu information 
corresponding to said each item as a slave item. 
[0062] According to the data structure including the 
control signal of the Invention, similarly to the case of 
the Infonnation record medium according to the present io 
invention as mentioned above, it is possible to display 
the menu .screen, such as small window :dlsplay and 
semltransparent superimpose display, with the title re- 
production continued, during the title reproduction. 
[0063] Incidentally, the data. structure including the ^5 
control signal according to the present invention may al- 
so take various aspects, corresponding to various as- 
pects of the information record medium according to the 
present invention as mentioned above. 
[0064] The above object of the present invention is 20 
achieved by a computer program product for a record 
control in a computer-readable medium for tangibly em- 
bodying a program of instructions executable by a com- 
puter disposed at the aforementioned information 
record apparatus according to the present invention (in- 25 
eluding various aspects),- the program making the com- 
puter function as at least a part of the first record device 
and the second record device. 

[0065] The above object of the present invention is 
achieved by a computer program product for a repro- 30 
duction control in a computer-readable medium for tan- 
gibly embodying a program of instructions executable 
by a computer disposed atthe infomiation reproduction 
apparatus according to the present invention (including 
various aspects), the program making the computer 35 
function as at least a part of the reproduction device, the 
displaying and outputting device, a specifying device 
and the control device. 

[0066] The above object of the present Invention is 
achieved by a computer program product for a record 4o 
reproduction control in a computer-readable medium for 
tangibly embodying a program of instructions executa- 
ble by a computer disposed at the information record 
reproduction apparatus according to the present inven- 
tion (including various aspects), the program making the 45 
computer function as at least a part of the first record 
device, the second record device, the reproduction de- 
vice, the displaying and outputting device, a specifying 
device and the control device. 

[0067] According to the computer program product for so 
the record control, the reproduction control, or the 
record reproduction control of the invention, at least a 
part of the first record device, the second record device, 
the reproduction device, the displaying and outputting 
device, a specifying device and the control device ac- ss 
cording to the present invention mentioned above may 
be embodied relatively easily, by reading and running 
the computer program product from a record medium, 



such as a ROM, a CD-ROM, a DVD-ROM, a hard disk 
and so on, storing the computer program therein/there- 
on, or by downloading the computer program product to 
the computer via the communication device and running 
It. More specifically, the computer program product may 
be made of computer readable codes (or computer 
readable commands) to make the computer function as 
at least a part of the first record device, the second 
record device, the reproduction device, the displaying 
and outputting device, a specifying device and the con- 
trol device. 

[0068] These effects and other advantages of the 
present invention become more apparent from the fol- 
lowing embodiments and examples. 

Brief Description of Drawings 

[0089] 

FIG. 1 illustrates, in its upper part, a general plan 
view of an optical disc as an embodiment of the in- 
formation record medium of the present invention; 
and Illustrates, in Its lower part, a schematic con- 
ceptual diagram of an area structure in a radius di- 
rection corresponding to the general plan view In 
the upper part. 

FIG. 2 illustrates a schematic conceptual diagram 
(FIG. 2(a)) of a conventional program stream of 
MPEG2; a schematic conceptual diagram (FIG. 2 
(b)) of a transport stream of MPEG2 used in the em- 
bodiment; and a schematic conceptual diagram 
(FIG. 2 (c)) of a program stream of MPEG2 used in 
the embodiment. 

FIG. 3 is a diagram schematically illustrating a data 
structure recorded on the optical disc in the embod- 
iment. 

FIG. 4 is a conceptual diagram hierarchically Illus- 
trating a detail of a data structure in each title shown 
in FIG. 3. 

FIG. 5 Is a conceptual diagram hierarchically Illus- 
trating a detail of a data structure in each play list 
set shown in FIG. 3 

FIG. 6 is a conceptual diagram schematically Illus- 
trating a detail of a data structure in each play list 
set shown In FIG. 3. 

FIG. 7 is a conceptual diagram schematically illus- 
trating a detail of a data structure of each Item 
shown in FIG. 6. 

FIG. 8 is a conceptual diagram schematically illus- 
trating a logic structure of data in each title element 
shown in FIG. 4. 

FIG. 9 is a conceptual view schematically illustrat- 
ing a logic structure of data in each title element 
shown in FIG. 4, In a case that each play list set is 
composed of one play list. 

FIG. 1 0 is a conceptual view schematically illustrat- 
ing a detail of a data structure In each object shown 
In FIG. 3. 
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FIG. 11 is a view schematically Illustrating a situa- 
tion that an elementary stream for a program #1 , 
shown in the upper column, and an elementary 
stream for a program #2, shown In the middle col- 
umn, are multiplexed to form a transport stream for 5 
these two programs, on the basis of a time scale in 
a horizontal direction. 

FIG. 12 is a conceptual view conceptually illustrat- 
ing an image of TS packets multiplexed in one 
transport stream in the embodiment, as a packet ar- io 
rangement based on the time scale. 
FIG. 13 is a view schematically Illustrating a logic 
structure of data on an optical disc In the embodi- 
ment, focusing on development from a logic hierar- 
chy to an object hierarchy or an entity hierarchy. 15 
FIG. 14 is a.b lock diagram schematically illustrating 
an information record reproduction apparatus in the 
embodiment. 

FIG. 15 is a flow chart indicating a recording oper- 
ation (part 1 ) of the information record reproduction 20 
apparatus in the embodiment. 
FIG. 16 is a flow chart indicating a recording oper- 
ation (part 2) of the information record reproduction 
apparatus in. the embodiment. 

FIG. 17 is a flow chart indicating a recording oper- 25 
ation (parts) of the information record reproduction 
apparatus in the embodiment. 
FIG. 18 Is a flow chart indicating a recording oper- 
ation (part 4) of the information record reproduction 
apparatus in the embodiment. 30 
FIG. 1 9 is a flow chart indicating a reproduction op- 
eration of the infomrjation record reproduction ap- 
paratus in the embodiment. 

FIGs. -20 are conceptual diagrams showing one 
specific example of: a data structure of SP control 35 
information for controlling sub picture data (FIG. 20 
(a)); and a SP data structure including SP data as 
being still-picture data,.which mainly constitutes the 
sub-picture data (FIG. 20(b)). 

FIGs. 21 are conceptual diagrams showing three 40 
types of sub-picture structures, constructed from 
the SP control information and the SP data structure 
shown in FIGs. 20. 

FIG. 22 is a schematic diagram showing a relation- 
ship among a SPD stream and a plurality of SCP 45 
streams, with respect to a reproduction time axis. 
FIG. 23 is a conceptual diagram showing a structure 
of object data related to a sub frame, in the embod- 
iment. 

FIG. 24 is a plan view showing a display example so 
on a "Dokodemo menu (i.e. wherever and/or when- 
ever (anytime) menu)" screen in the embodiment. 
FIG. 25 is a conceptual diagram showing that the 
sub frame is cut out of the SP data (the still-picture 
data), on the basis of the SP control information, in 55 
order to reproduce and display the "Dokodemo 
menu " shown in FIG. 24, In the embodiment. 
FIG. 26 is a conceptual diagram showing one spe- 



cific example of a play list information file, which can 
display the "Dokodemo menu 
FIG. 27 is a flowchart showing processes for deter- 
mining the object of the Item to be reproduced, in 
the embodiment. 

FIG. 28 is a flowchart showing processes for repro- 
ducing the object, In the embodiment. 
FIG. 29 is a view conceptually Illustrating a general 
flow of an access during a reproduction in the em- 
bodiment, showing in association with a logic struc- 
ture of an optical disc. 

FIG. 30 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a title Infonnation set In the embodiment. 
FIG. 31 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a disc header in the embodiment. ' 
FIG. 32 Is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of title Information in the embodiment. 
FIG. 33 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a play list set in the embodiment. 
FIG. 34 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a play list In the embodiment, 
FIG, 35 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a play list element in the embodiment. 
FIG. 36 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of an item definition table in the embodiment. 
FIG. 37 Is a diagram schematically showing a spe- 
cific example of a data structure in an AU table con- 
structed in the object information file and an ES map 
table associated with the AU table, in a specific ex- 
ample of the embodiment. 

FIG. 38 is a diagram schematically showing a spe- 
cific example of a data structure in an AU table con- 
structed in the object infomnation file and an ES map 
table associated with the AU table, in a specific ex- 
ample of the embodiment. 

FIG. 39 is a conceptual diagram schematically 
showing a hierarchy structure in a modified exam- 
ple of the play list. 

Best Mode for Carrying Out the Invention 

(Information Record Medium) 

[0070] . The information record medium of the present 
invention is discussed, with reference to its embodi- 
ments, as well as FIG. 1 to FIG. 13. In these embodi- 
ments, the Information record medium of the present in- 
vention is applied to an optical disc capable of recording 
(writing) and reproducing (reading). 
[0071] Firstly, with reference to FIG. 1 , a fundamental 
structure of the optical disc in an embodiment-Is dis- 
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cussed. FIG. 1 illustrates, in its upper part, a general 
plan view of the optical disc structure having a plurality 
of areas, and illustrates conceptually, in its lower part, 
an area structure in the radius direction con-esponding 
to the upper part, 5 
[0072] As shown in FIG. 1, the optical disc 100 may 
be recorded by various record methods, such as a mag- 
neto-optical method, a phase change method, capable 
of recording (writing) only once or a plurality of times. 
Similariy to DVDs, the optical disc 1 00 has a lead-in area io 
104, a data area 106 and a lead-out area 108, from the 
inner circumference around a center hole 1 02 to the out- 
er circumference, on the record surface of the disc body 
measuring about 12 cm in diameter. In each area, 
groove tracks and land tracks may be altemately ar- is 
ranged, concentrically or spirally around the center hole 
1 02. The groove tracks may be wobbled. Furthermore, 
pre-prts may be fomied on one or both of these tracks. 
Incidentally, the present invention is not exclusively lim- 
ited to the optical disc having three areas mentioned 
above. 

[0073] Next, with reference to FIG. .2, the structures 
of the transport stream (TS) and the program stream 
(PS) to be recorded onto the optical disc in the embod- 
iment are discussed. FIG. 2 (a) schematically Illustrates 25 
a MPEG2 program stream of a conventional DVD for a 
comparison, FIG. 2 (b) schematically illustrates a 
MPEG2 transport stream (TS) structure. Furthemiore, 
FIG. 2(c) schematically illustrates a MPEG2 program 
stream structure in the present invention. 30 
[0074] In FIG. 2(a), one program stream to be record- 
ed in the conventional DVD includes only one video 
stream for video data as main picture information, along 
the time axis t, and further includes up to 8 audio 
streams of audio data as audio information, up to 32 35 
sub-picture streams for sub-picture data as sub-picture 
infomiation. That is, the video data to be multiplexed at 
an arbitrary time point tx relates to only one video 
stream. For example, a plurality of video stream con-e- 
spondlng to a plurality of TV programs or a plurality of 4o 
movies can not be included at the same time in the pro- 
gram stream. It is not possible to multiplex a plurality of 
TV programs and transfer or record them, in a program 
stream fonnat of a DVD having only one video stream, 
because at least one video stream is required for each 45 
TV program, in order to transfer or record the multi- 
plexed TV program or the like involving a video image. 
[0075] In FIG. 2(b), one transport stream (TS) to be 
recorded In the optical disc 1 00 of the present invention 
includes a plurality of video streams as elementary so 
streams (ES) for video data as main picture information, 
and further includes a plurality of audio streams as ele- 
mentary streams (ES) for audio data as audio Informa- 
tion and a plurality of sub-picture streams as elementary 
streams (ES) for sub-picture as sub-picture information, ss 
That is, the video data to be multiplexed at an arbitrary 
time point tx relates to a plurality of video streams. For 
example, a plurality of video streams that may corre- 



spond to a plurality of TV programs or a plurality of mov- 
ies can be included at the same time in the transport 
stream. Thus, it is possible to multiplex a plurality of TV 
programs and transfer or record them, in the -transport 
stream fonnat having a plurality of video streams. How- 
ever the sub-picture stream is not transferred in a digital 
broadcasting employing the existing transport stream. 
[0076] In FIG. 2(c), one program stream (PS) to be 
recorded onto the optical disc 1 00 of the present inven- 
tion includes a plurality of video streams for video data 
as main picture infomiation, and further includes a plu- 
rality of audio streams for audio data as audio Informa- 
tion and a plurality of sub-picture streams for sub-picture 
data as sub-picture information. That is, the video data 
to be multiplexed at an arbitrary time point tx relates to 
a plurality of video streams. For example, a plurality of 
video streams that may correspond to a plurality of TV 
programs or a plurality of movies can be included at the 
same time in the program stream. 
[0077] Incidentally, for convenience of explanation, 
the video stream, the. audio stream and the sub-picture 
stream are arranged in this order from the top in FIG. 2 
(a) to FIG. 2(c). Nevertheless, this order or sequence 
does not correspond to an order or sequence for multi- 
plexing packet by packet as mentioned below. In the 
transport stream, conceptually, a set of one video 
stream, two audio streams and two sub-picture streams 
corresponds to one program for example. 
[0078] The optical disc 1 00 In the aforementioned em- 
bodiment is adapted to multi-record the transport stream 
(TS) as shown in FIG. 2(b), i.e. to record a plurality of 
programs at the same time. Furthermore, instead of or 
in addition to this transport stream, the program stream 
(PS) as shown in FIG. 2(c) can be multi-recorded onto 
the same optical disc 100. 

[0079] Next, with reference to FIG. 3 and FIG. 10, a 
structure of data to be recorded onto the optical disc 1 00 
is discussed. FIG. 3 schematically illustrates the data 
structure to be recorded onto the optical disc 100. FIG. 
4 schematically Illustrates in detail the data structure in 
each object shown in FIG. 3. FIG. 5 and FIG. 6 sche- 
matically show a data structure in detail respectively in 
each play list (P list) set shown in FIG. 3. FIG. 7 sche- 
matically shows a detail of the data structure of each 
item shown in FIG. 6. FIG. 8 schematically shows a logic 
structure of data in each title element shown in FIG. 4. 
FIG. 9, schematically shows a logic structure of data in 
each title element, in a case that each play list set is 
composed of one play list. FIG. 1 0 schematically shows 
a detail of a data structure in each object shown in FIG. 
3. 

[0080] In the following explanation, the 'title" means 
a reproduction unit, on the basis of which a plurality of 
"play lists" are executed continuously or sequentially, 
and which is a logically large grouped unit, such as one 
movie or one TV program. The "play list set" means a 
bundle of "play lists". For example, it may be a bundle 
of play lists to reproduce a plurality of content informa- 
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tion having a special relationship switchable to each oth- 
er In an angle reproduction or a parental reproduction, 
or may be a bundle of play lists to reproduce content 
infomiation relating to a plurality of programs broadcast- 
ed in the same time zone and collectively recorded. Al- s 
ternatively, it may be a bundle of play lists to reproduce 
various content information, in one title, prepared on the 
basis of required function, for example on the basis of 
video performance or audio performance required for 
the information reproduction system, such as a high vl- io 
sion compatibility, a display resolution, a surround 
speaker compatibility, a speaker layout and so on. The 
"play list" is infonnation for.storing the information re- 
quired to reproduce the "object" and consists of a plu- 
rality of "items" each storing the information about a re- is 
production range of the object to access the object. The 
"object" Is the entity information of contents constructing 
the aforementioned MPEG2 transport stream. 
[0081] In FIG. 3, the optical disc 100 is provided with 
four files as a logical structure: a disc information file 20 
110; a play list (P list) infonnation file 120; an object in- 
fomnatlon file 130; and an object data file 140. The disc 
100 is further provided with a file syistem 105 for man- 
aging these files. Incidentally, although FIG. 3 does not 
show directly the physical data arrangement on the op- 25 
tical disc 100, it is possible to perform the recording In 
such a manner that the arrangement shown In FIG. 3 
corresponds to another arrangement shown in FIG. 1. 
That is, it is possible to record the file system 1 05 or the 
like in the data record area 1 06 following the lead-in area 30 
1 04 and further record the object data file 1 40 or the like 
in the data record area 106. The file structure shown in 
FIG. 3 can be constructed, even without the lead-in area 
104 or the lead-out area 108 shown in FIG. 1 . 
[0082] The disc infonnation file 1 1 0 is a file for storing 35 
general information about the entire optical disc 100, 
and stores the disc general infonnation 112, the title in- 
formation table 114 and other information 118. The disc 
general infonnation 112 may store the total numbers of 
titles or the Ilke-in the optical disc 1 00. The title tnfonna- 40 
tion table 1 1 4 includes a title pointer 1 1 4-1 and a plurality 
of titles 200 (title #1 -#m) whose ID (identification) 
number or record address is indicated by the title point- 
er. In each title 200, each title type (e.g. sequential re- 
production type, branch type and so on), or the play list 45 
(P list) number constructing each title is recorded for 
each title, as the logical information. 
[0083] More specifically, for example, as shown in 
FIG. 4, each title 200 is made of a title general infonna- 
tion 200-1 , a plurality of title elements 200-2 and other so 
infonnation 200-5. Furthemnorei each title element 
200-2 is made of a pre-command 200PR, a pointer 
200PT to a play list set, a post command 200PS and 
other infonnation 200-6. 

[0084] The pointer 200PT as an example of the first ss 
pointer infonnation according to the present Invention 
indicates an ID number of the play list set 126S stored 
in the play list infonnation file 120 corresponding to con- 



tent infonnation to be reproduced on the basis of the title 
element 200-2 including the pointer 200PT Incidentally, 
the pointer ^OOPT may be information to indicate a 
record position of the play list set 126S corresponding 
to the content information to be reproduced on the basis 
of the title element 200-2. The pre-comnr»and 200PR as 
an example of the first pre-command according to the 
present invention indicates a command to be executed 
before reproducing the content information whose re- 
production sequence is defined by one play list set 1 26S 
designated by the pointer 200PT. The post command 
200PS as an example of the first post command accord- 
ing to the present invention Is a command to be execut- 
ed after reproducing the content information whose re- 
production sequence is defined by said one play list set. 
Other infonnation 200-5 included in the title element 
200-2 may include next information to designate a title 
element for a next reproduction after the present repro- 
duction of the present title element, for example. 
'[0085] Therefore, when the infonnation reproduction 
apparatus reproduces the information record medium, 
the desired content information can be reproduced as a 
title element 200-2, by making access to the play list set 
126S In accordance with the pointer 200PT and per- 
fomriing a control to select play list corresponding to the 
desired program or the like from among a plurality of 
play lists 126 in the play list set 126S. Furthermore, re- 
producing such a title element 200-2 solely or sequen- 
tially makes it possible to reproduce one title 200. Fur- 
thermore, it is possible to execute commands to be ex- 
ecuted before reproduction, in the content information 
whose reproduction sequence Is defined by one play list 
set 126S designated by the pointer 200PX according to 
the pre-command 200PR. Furthermore, it is possible to 
execute commands to be executed after the reproduc- 
tion, in the content information whose reproduction se- 
quence is defined by one play list set 126S designated 
by the pointer 200PT, according to -the post command 
200PS. The post command 200PS may be a command 
to branch the content information, a command to select 
a next title and so on. Additionally, it Is possible to re- 
produce a next title element 200-2 to be reproduced af- 
ter the presently reproduced title element 200-2, accord- 
ing to the "next information" included in other infonna- 
tion 200-5. 

[0086] Again in FIG. 3, the play list infonrnation file 120 
stores the play list (P list) information table 121 indicat- 
ing the logical structure of each play list. This table 121 
is divided into the play list (P list) management informa- 
tion 122, the play list (P list) set pointer124, a plurality 
of play list (P list) sets 126S (P list set #1-#n), and other 
infonnation 128. In this play list infonnation table 121, 
the logical information of each play list set 126S is stored 
in the order of the play list set number. In other words, 
the order for storing the each play list set 126S is the 
play list set numbers. Furthennore, in the aforemen- 
tioned title information table 114, the same play list set 
126S can be referred from a plurality of titles 200. That 
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is, the play list set #p in the play list information table 
121 may be pointed on the title infomiation table 114, 
even in the case that title #q and title #r use the same 
play list set #p. 

[0087] As shown in FIG. 5, the play list set 126S in- 5 
eludes play list set general information 126-1 , a plurality 
of play lists 126 (play list#1-#x), an Item definition table 
126-3, and other information 126-4, Each play list 126 
includes a plurality of play list elements 126-2 (play list 
element #1-#y), and other information 126-5. Further- io 
more, each play list element 126-2 includes a pre-com- 
mand 126PR, a pointer 126PTto item, a post command 
126PS and other Infonnation 126-6. 
[0088] The pointer 1 26PT as an example of the sec- 
ond pointer infomnation according to the. present inven- '5 
tion indicates an item identification number defined by 
the item definition table 126-3 corresponding to the con- 
tent information to be reproduced on the basis of the 
play list element 126-2 including the pointer 126PT. In- 
cidentally, the pointer 1 26PT may be an item record po- 20 
sition defined by the item definition table 126-3. 
[0089] As shown in FIG. 6, in the play list.set 126S, a 
plurality of items 204 are defined in the item definition 
table 126t3. They are commonly belonged to a plurality 
of play lists 1 26. Furthermore, as the play list set general 25 
infomnation 126-1 , a name of each play list 126 included 
In the play fist set 126S, Ul (user interface information) 
such as a reproduction time, address information to 
each Item definition table 126-3 and so on are recorded. 
[0090] Again in FIG. 5, the pre-command 126PR as- 3o 
an example of the second pre-command according to 
the present invention indicates a command to be exe- 
cuted before reproduction of one item 204 designated 
by the pointeri26PT. The post command 126PS as an 
example of the second. post command according to the 35 
present invention indicates a command to.be executed 
after the reproduction of said one item 204. Other infor- 
mation 126-6 included In the play list element 1 26-2 may 
include the next infonnation to designate the play list 
element 126-2 relating to the next reproduction of the 40 
reproduction of the play list element 126-2. 
[0091] As shown in FIG. 7, the Item 204 is a minimum 
unit to be displayed. In the item 204, "in-point informa- 
tion" to indicate a start address of an object and "out- 
point information" to indicate an end address of the ob- 45 
ject are recorded. Incidentally, each of these "in-point 
infonnation" and "out-point infonnation" may indicate 
the address directly or indirectly as a time period or time 
point on the reproduction time scale. In the figure, if a 
plurality of ESs (Elementary Streams) are multiplexed so 
for the object designated by "stream object #m", desig- 
nating the item 204 means designating a special ES or 
special combination of ESs. 

[0092] As shown In FIG. 8, the title element 200-2 log- 
ically consists of the pre-command 200PR or,126PR, ss 
the play list set 126S selected by the pointer 200 PT, the 
post command 200PT or 126PS, and the next informa- 
tion 200-6N. Therefore, a processing to select the play 



list 126 from among the play list set 126S Is executed, 
according to any condition reproducible in a system, 
such as video resolution. 

[0093] As shown in FIG. 9,-however, if the play list set 
designated by the pointer 200PT consists of only one 
play list, i.e. if the play list set 126S shown in FIG. 3 is 
replaced by a single play list 1 26. the title element 200-2 
logically consists of the pre-command 200PR or126PRv 
the play list 126 to be reproduced during the reproduc- 
tion operation, the post command 200PS or 1 26PS, and 
the next information 200-6N. In this case, once the play 
listset is designatedforthe reproduction, the single play 
list 126 Is reproduced, regardless of the condition repro- 
ducible in the system. 

[0094] Again in fig'3, in the object Infonnation file 1 30, 
the storage position (i.e. the logical address of the re- 
production object) in the object data file 140 for each 
item constructed in each play list 126, and/or various 
attribute infomnation relating to the reproduction of the 
item are stored. Particularly in this embodiment, the ob- 
ject Information file 1 30 stores the AU table 131 includ- 
ing a plurality of AU (Associate Unit) information 1321 
(AU #1-#q) as mentioned below, the ES (Elementary 
Stream) map table 134 and other infonnation 135. 
[0095] The object data file 1 40 stores a plurality of TS 
objects 142 for each transport stream (TS #1 object-TS 
#s object), i.e. entity data of contents to be actually re- 
produced. 

[0096] Incidentally, four kinds of file discussed with 
reference to FIG. 3 can be further divided into a plurality 
of files respectively to be stored. All these files may be 
managed by the file system 1 05. For example, the object 
data file 140 can be divided into a plurality of files such 
as object data file #1 , object data file #2 and so on. 
[0097] As shown in FIG. 1 0, the TS object 1 42 shown 
in FIG. 3, as a logically reproducible unit, may be divided 
into a plurality of aligned units 143 each having 6kB of 
data amount. The head of the aligned units 143 is 
aligned with the head of the TS object 1 42. Each aligned 
unit 1 43 is further divided Into a plurality of source pack- 
ets 144 each having 192B of data amount. The source 
packet 1 44 Is a physically reproducible unit, on the basis 
of which (i.e. packet by packet) at least the video data, 
the audio data and the sub-picture data from among the 
data on the optical disc 100 are multiplexed, and other 
information may be multiplexed in the same manner. 
Each source packet 144 includes the control information 
145 having 4B of data amount to control the reproduc- 
tion, such as the packet arrival time stamp or the like 
Indicating the reproduction start time point of the TS 
(Transport Stream) packet on the reproduction time 
scale, and includes the TS packet 146; having 1888 of 
data amount. The TS packet 146 (also referred to as 
'TS packet payload") has a packet header 146a at Its 
head portion. The video data may be packetlzed as the 
"video packet", the audio data may be packetlzed as the 
"audio packet", or the sub-picture data may be pack- 
etlzed as the "sub-picture packet", otherwise other data 
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may be packetized. 

[0098] Next, with reference to FIG. 11 and FIG. 12, an 
explanation is made on the multi-recording of the video 
data, the audio data, the sub-picture data and the like 
in the transport stream format as shown In FIG. 2(b), by 5 
theTS packet146showninFIG.4. FIG. 11 conceptually 
illustrates that the elementary stream (ES) for program 
#1 (PG1) in the upper stage and the elementary stream 
(ES) for program #2 (PG2) in the middle stage are mul- 
tiplexed, and the transport stream (TS) for these two io 
programs (PG1 &2) is formed, under an assumption that 
a horizontal axis Is defined as a time axis. FIG. 12 con- 
ceptually Illustrates an Image of the TS packets multi- 
plexed In one transport stream (TS), as a packet array 
along the time (sic). 15 
[0099] As shown in FIG. 11,. the elementary stream 
for program #1 (in the upper stage) may be formed by 
discretely arranging TS packets 146 obtained by pack- 
etlzing the video data for program #1 , along the time ax- 
is. The elementary stream for program #2 (in the middle 20 
stage) may be formed by discretely arranging TS pack- 
ets obtained by packetizing the video data for program 
#2, along the time axis. Then, these TS packets 146 are 
multiplexed so that the transport stream (in the lower 
stage) for two programs Is made. Incidentally, omitted 25 
for convenience of explanation in FIG. 11, the elemen- 
tary stream made of TS packets obtained by packetizing 
the audio data as the elementary stream for program 
#1 , and/or the sub-picture stream made of TS packets 
obtained by packetizing the sub-picture data may be 30 
multiplexed similarly, as shown in FIG. 2(b). In addition 
to this, the elementary stream made of TS packets ob- 
tained by packetizing the audio data, as the elementary 
stream for program #2, and the sub-picture stream 
made of TS packets obtained by packetizing the sub- 35 
picture data may be multiplexed similarly. 
[01 00] As shown in FIG. 1 2, In this embodiment, a plu- 
rality of TS packets 146 multiplexed as such forms one 
TS stream. Then, a plurality of TS packets 146 in the 
multiplexed fonn is multt- recorded onto the optical disc 40 
100, with the infomiation such as the packet arrival time 
stamp 145 and the like being added. Incidentally, in FIG. 
12, theTS packet 1 46 consisting of the data forming pro- 
gram #i (i=1 , 2, 3) is indicated by "element (iOj)", where- 
in, j (j=1 , 2, ...) is a sequential number for each stream 45 
composing the program. This (IOj) is defined as a packet 
ID which is an identification number of the TS packet 
146 for each elementary stream. This packet ID is fixed 
at an inherent value for a plurality of TS packets 146 to 
be multiplexed at the same time point, so that the plu- so 
rality of TS packets 1 46 are distinguished from each oth- 
er even If multiplexed at the same time point. 
[0101] Furthermore, in FIG. 12, the PAT (Program As- 
sociation Table) and the PMT (Program Map Table) are 
also packetized by the TS packet 146 unit and multi- 55 
plexed. The PAT among them stores a table indicating 
a plurality of PMT packet IDs. Particularly, the PAT is 
defined by MPEG2 standard so that (000) is given as a 



predetemnined packet ID, as shown in FIG. 12. That is, 
from among a plurality of packets multiplexed at the 
same time point, the TS packet 146 obtained by pack- 
etizing the PAT is detected, as the TS packet 146 whose 
packet ID is (000). The PMT stores a table indicating the 
packet ID for each elementary stream forming each pro- 
gram in one or more programs. Any packet ID can be 
given to the PMT, their packet IDs are indicated by the 
PAT detectable with the packet ID (000) as mentioned 
above. Therefore, among a plurality of packets multi- 
plexed at the same time point, theTS packets 146 ob- 
tained by packetizing the PMT (i.e. TS packets 146 to 
which packet IDs (100), (200) and (300) are given In 
FIG. 12) are detected on the basis of the PAT. 
[0102] In the case that the transport stream as shown 
In FIG. 12 is transferred digitally, the tuner refers to the 
PAT and the PMT constructed as such and- thereby ex- 
tracts the -multiplexed packets corresponding to the de- 
sired elementary stream and decodes the extracted 
packets. 

[01 03] In this embodiment, these PAT and PMT are 
Included as the TS packets 146 to be stored in the TS 
object 142 shown in FIG. 10. That is, when the transport 
stream as shown in FIG. 12 is transferred, the trans- 
ferred stream can be directly recorded onto the optical 
disc 100, which is a great advantage. 
[0104] Furthennore in this embodiment, these PAT 
and PMT recorded as such are not referred to when the 
optical disc 100 is reproduced. Instead, referring to the 
AU table 131 and the ES map table 134, shown in FIG. 
3 and mentioned In detail later, makes it possible to per- 
fomn the reproduction effectively and apply to the com- 
plicated multi-vision reproduction or the like. For this, in 
this embodiment, a relationship between packets and 
the elementary stream obtained by referring to the PAT 
and the PMT on decoding or recording for example is 
stored In the object information file 130. In a form of AU 
table 131 and ES map table 134, without packetizing or 
multiplexing. 

[0105] Next, with reference to FIG. 13, the logical 
structure of data on the optical disc 100 is discussed. 
FIG. 13 schematically illustrates the logical structure of 
data on the optical disc 100, focusing on the develop- 
ment from the logic hierarchy to the object hierarchy or 
the entity hierarchy, 

[0106] In FIG. 13, one or more titles 200 that are a 
logical large unit such as one movie or one TV program 
are recorded on the optical disc 100. Each title 200 in- 
cludes one or more title elements 200-2. Each title ele- 
ment 200-2 logically consists of a plurality of play list 
sets 126S. In each title element 200-2, the plurality of 
play list sets 126S may have a sequential structure or 
may have a branch structure. 

[0107] Incidentally, in the case of a simple logical 
structure^ one title element 200-2 consists of one play 
list set 126S. Furthemnore, one play list set 126S con- 
sists of one play list 126. On the other hand, it is possible 
to refer to one play list set 126S by a plurality of title 
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elements 200-2 or a plurality of titles 200. 
[01 08] Each play list 1 26 is logically made of a plurality 
of items (play items) 204. In each play list 1 26, a plurality 
of items 204 may have the sequential-structure or may 
have the branch structure. On the other hand, it is pos- 
sible to refer to one Item 204 by a plurality of play lists 
126. The aforementioned in-point infomriation and out- 
point Infomiation recorded on/in the item .204 logically 
designates the reproduction range of theTS object 142. 
Then, the object infomiation 130d of the logically desig- 
nated reproduction range is referred to and thereby the 
reproduction range of the TS object 142 is .physically 
designated, via the file system finally. Here, the object 
information 130d Includes various information to repro- 
duce theTS object 1 42, such as the attribute information 
of the TS .object 142, the ES address infonnation 1 34d 
and the like required forthe data search in the TS object 
142 (Incidentally, the ES map table 1 34 shown in FIG. 
3 includes a plurality, of ,ES address infomiation 134d). 
[0109] Then, when the infomriation record and repro- 
duce apparatus reproduces the TS object 142 as men- 
tioned below, a physical address to be reproduced in the 
TS object 142 is obtained from the item 204 and the ob- 
ject infomiation 130d so that a desired elementary 
stream is reproduced. 25 
[01 1 0] Incidentally, the EP (Entry-Pass) map including 
a plurality of ES address information 134d, shown within 
the object infomiation of FIG. 1 3, herein indicates an ob- 
ject infomiation table In which the AU table 131 and the 
ES map table 134 are listed. 30 
[0111] Thus, in this embodiment, the in-poInt Infomia- 
tion and out-point Information recorded on/in the item 
204, as well as the ES address infomiation 134d record- 
ed in the ES map table 134 (see FIG. 3) of the object 
infomiation 130d make it possible to perform the asso- 35 
ciation from the logic hierarchy to the object hierarchy 
in the reproduction sequence so that the elementary 
stream is reproduced. 

[01 1 2] As discussed above, in this embodiment, units 
of the TS packet 146 are multiplexed and recorded on 40 
the optical disc 100. Thereby, the transport stream in- 
cluding a plurality of elementary streams as shown in 
FIG. 2(b) can be recorded onto the optical disc 100. In 
this embodiment, in the case that digital broadcasting is 
recorded onto the optical disc 100, a plurality of pro- 45 
grams can be recorded at the same time, within the re- 
striction of the record rate. Nevertheless, a record meth- 
od is employed herein, in which a plurality of programs 
are multiplexed and recorded for one TS object 142. 
Now, an explanation is made on an embodiment of the 50 
infomiation record reproduction apparatus capable of 
perfomiing such a record processing. 

(Information Record Reproduction Apparatus) 

55 

[0113] Next, with reference to FIG. 14 to FIG. 19, an 
embodiment of the information record reproduction ap- 
paratus of the present invention is discussed. Here, FIG. 



14 is a block diagram of the information record repro- 
duction apparatus, and FIGs. 15 to 19 illustrate the op- 
erational flow. 

[0114] In FIG. 14, the Information record reproduction 
5 apparatus 500 is roughly divided into a reproduction 
system and a record system. The apparatus 500 is con- 
structed to record the information onto the optica! disc 
1 00 mentioned above and reproduce the Information re- 
corded thereon/therein. In this embodiment, the infor- 
10 mation record reproduction apparatus'500 is thus for re- 
cording and reproduction. Nevertheless, an embodi- 
ment of the Information record apparatus according to 
the present invention can be constructed basically with 
the record system of the apparatus 500 and an embod- 
f5 iment of the information reproduction apparatus accord- 
ing to the present invention can be constructed basically 
with the reproduction system of the apparatus 600. 
[0115] The infomiation record reproduction appara- 
tus 500 is provided with: an optical pickup 502; a servo 
20 unit 503; a spindle motor 504; a decoder 506; a demul- 
tiplexer 508; a video decoder 511; an audio decoder 
512; a sub-picture decoder-513; an adder 514; a still 
picture decoder 51 5; a system controller 520; a memory 
530; a memory 540; a memory 550; a modulator 606; a 
. formatter '608; a TS object generator 610; a video en- 
coder 611 ; an audio encoder 612; and a sub-picture en- 
coder 613. The system controller 520 includes a file sys- 
tem/logical structure data generator 521 and a file sys- 
tem/logical structure data reader 522. Furthermore, the 
memory 530 and a user interface 720 to give a user input 
such as title information are connected to the system 
controller 520. 

[01 1 6] Among these constitutional elements, the de- 
coder 506, the demultiplexer 508, the video :decoder 
511, the audio decoder 51 2, the sub-picture decoder 
513, the adder 514, the still picture decoder 514, the 
memory 540 and the memory 550 mainly constructs the 
reproduction system. On the other hand, among these 
constitutional elements, the modulator 606, the fomiat- 
ter 608, the TS object generator 61 0, the video encoder 
611, the audio encoder 61 2 and the sub-picture encoder 
613 mainly constructs the record system. The optical 
pickup 502, the servo unit 503, the spindle motor 504, 
the system controller 520, the memory 530 and the user 
interface 720 to give the user input such as title infor- 
mation are generally shared for both the reproduction 
system and the record system. Furthemnore, for the 
record system, a TS object data source 700 (or a PS 
object data source 700, or a still picture data source 700 
such as bit map data, JPEG data and the like); a video 
data source 711 ; an audio data source 712; and a sub- 
picture data source 713 are prepared. Furthermore, the 
file system/logical structure data generator 521 dis- 
posed in the system controller 520 is used mainly in the 
record system, and the file system/logical structure 
reader 522 is used mainly in the reproduction system. 
[0117] The optical pickup 502 irradiates the optical 
disc 1 00 with a light beam LB such as a laser beam, at 
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the first power as reading light for the reproduction, and 
at the second power with the light beam LB being mod- 
ified as writing light for recording. The servo unit 503 
performs the focus servo, the tracking servo and the like 
for the optical pickup 502, as well as the spindle sen/o 5 
for the spindle motor 504, under control of the control 
signal Sc1 outputted from the system controller 520, 
during the reproduction and recording. The spindle mo- 
tor 504 is controlled under the spindle servo by the servo 
unit 503, for rotating the optical disc 1 00 at a predeter- io 
mined speed. 

(i) Structure and Operation of Record System 
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[0118] Next, with reference to FIG. 14 to FIG. 18, a 
specific structure and the operation of each constitution- 
al element constructing the record system of the infor- 
mation record and reproduction system 500 is explained 
In each case. 

) In the case that the already generated object is 
used 



[0119] This case is discussed, with reference to FIG. 
14 and FIG. 15, .25 
[0120] In FIG. 14, the TS object data source 700 may 
be made of the memory storage such as a video tape, 
a memory, for storing the TS object data D1 . 
[0121] Firstly In FIG. 15, each title information (e.g. 
play list contents etc.) to be logically constructed on the 30 
optical disc 100 using the TS object data D1 is inputted 
into the system controller 520, as the user input 12 such 
as the title information, via the user interface 720. Then, 
the system controller 520 imports the user input 12 such 
as the title infomriation via the user interface 720 (step 35 
321 : Yes, and step S22). In this case, the user interface 
720, under control of the control signal Sc4 from the sys- 
tem controller 520, can perform the input operation in 
response to the contents to be recorded, such as the 
selection via the title menu screen. Incidentally, If the 40 
user Input is already performed (step S21: No), these 
processings are omitted. 

[0122] Next, the TS object data source 700 outputs 
theTS object data D1 , under control of the control signal 
ScB to indicate the data reading from the system con- 45 
troller 520. Then, the system controller 520 imports the 
TS object data D1 from the TS object data source 700 
(step S23), and performs the data array analysis (e.g. a 
record data length and the like) of the TS object data 
D 1 , the analysis of each elementary stream structure (e. 50 
g. understanding of ES_P1D (elementary stream/packet 
identification number)), on the basis of the PAT, the PMT 
and the like packetized with the video data as mentioned 
above, due to the TS analysis feature in the file system/ 
logical structure data generator 521 (step S24). 55 
[01 23] Next, the system controller 520 makes the file 
system/logical structure data generator 521 generate 
the disc infomriatlon file 110, the play list information file 



120, the object information file 130 and the file system 
1 05 (see FIG. 3), as the logical information file data D4, 
on the basis of the analysis result of each elementary 
stream and the TS object data D1 data array, as well as 
the user input 12 such as the imported title information 
(step S25). The memory 530 is used to generate this 
logical information file data D4. 

[0124] incidentally, variations in which the data about 
each elementary stream structure infomnation and the 
TS object data D1 data array may be prepared In ad- 
vance are naturally understood or suggested, ail pf 
whlch are encompassed within a scope of the embodi- 
ment. 

[0125] In FIG. 14, the formatter 608 is for formatting 
the data array to store both the TS object data D1 and 
the logical information file data D4 on the optical disc 
1 00. More specifically, the formatter 608 is provided with 
a switch. Swi and a switch Sw2 and is switching-con- 
trolled by a switch control signal Sc5 from the system 
controller 520. When formatting the TS object data D1 , 
it connects the switch Swi to a® side and the switch 
Sw2 to the0 side so as to output the TS object data 
D1 from the TS object data source 700. Incidentally, the 
transmission control of the TS object data D1 is per- 
formed by the control signal ScB from the system con- 
troller 520. On the other hand, when fonnatting the log- 
ical infomiation file data D4, the formatter 608 is switch- 
ing-controlled by the switch control signal Sc5 f ronf] the 
system controller 520, and connects the switch Sw2 to 
a(g) side so as to output the logical information file data 
D4. 

[0126] At step 826 in FIG. 15, (1) the logical infomna- 
tion file data .D4 from the file system / logical structure 
data generator 521 at the step S25 or (ii) the TS object 
data D1 from the TS object data source 700 is outputted 
through the formatter 608, under the switching-control 
by the formatter 608 as constructed above (step S26). 
[0127] The selection output from the formatter 608 is 
transmitted to the modulator 606 as disc image data D5, 
and modulated by the modulator 606, and recorded onto 
the optical disc 1 00 through the optical pickup 502 (step 
S27). The system controller 520 also executes the disc 
record control in this case. 

[0128] Then, if both the logical information file data 
D4 generated at the step S25 and the corresponding 
object data D1 have not been completely recorded yet, 
the operational flow returns to the step S26 to continue 
the recording (step S28: No). Incidentally, there is no 
preference in the record sequence of the logical infor- 
mation file data D4 and the corresponding object data 
D1. 

[0129] On the other hand. If the both have been al- 
ready recorded, it is judged whether or not the recording 
onto the optical disc 1 00 is to be ended, on the basis of 
the presence or absence of an end command (step 
S29). If it is not to be ended (step S29: No), the opera- 
tional flow returns to the step S21 to continue the re- 
cording. On the other hand, if it is to be ended (step S29: 
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Yes), a series of record processing ends. 
[0130] As described above, the information record re- 
production apparatus 500 performs the record process- 
ing in the case of using the already prepared TS object. 
[0131] Incidentally, the example in FIG. 15showsthat 
the logical infomriation file data D4 and the correspond- 
ing object data D1 are outputted at the step S26, after 
preparing the logical information file data D4 at the step 
S25. However, It Is also possible to output the object 
data D1 and/or record the object data D1 onto the optical 
disc 100 before the step S25, so that the logical Infor- 
mation file data DA Is generated and/or recorded after 
or in parallel with this recording. 
[0132] Additionally, a PS object data source or a still 
■ picture data source may be used instead of the TS ob- 
ject data source 700. In this case, the recording process- 
' ing the same as in the case of the TS object.data D1 as 
mentioned above Is perfomned for the PS object data, 
or the silt picture data such as bit map data, JPEG data 
and the like, instead of the TS object data D1 . Further- 
more, instead of the TS object 142, the PS object data 
or the still picture data is stored In the object data file 
140. Then, various logic information about the PS object 
data or the still picture data is generated under control 
of the system controller -520, and stored in the disc in- 
fomriation file 110, the play list information file 120, the 
object infomiation file 130 and the like. 

(i-2) The case of receiving and recording the transport 
stream on air 

[0133] This case is explained with reference to FIG. 
14 and FIG. 16. Incidentally, in FIG. 16, the same steps 
as those in FIG. 15 have the same step reference num- 
bers, and their explanation is onriitted as occasion de- 
mands. 

[0134] Again, in this case, the similar processing is 
performed, as is "the case of using the already prepared 
object" described above. Therefore, the following expla- 
nation is focused on the differences from this case. 
[0135] In the case of receiving and recording the 
transport stream on air, the TS object data source 700 
Is provided with a receiver (set top box) for receiving the 
digital broadcast on air, for example, receives the TS 
object data D1 , and transmits it to the fomiatter 608 in 
real time (step S41). At the same time, reception infor- 
mation D3 (i.e. infomriation corresponding to the data 
transmitted through the receiver and the interface of the 
system controller 520) including the program construc- 
tion infomiation and the belowmentloned ES_PID infor- 
mation, which are deciphered upon receiving, is import- 
ed into the system controller 520 and is stored into the 
memory 530 (step S44). 

[0136] In the meantime, the TS object data D1 output- 
ted to the formatter 608 is outputted to the modulator 
606 under the switching-control by the formatter 608 
(step S42), and is recorded onto the optical disc 100 
(step S43). 



[0137] Along with these operations, using the pro- 
gram construction infomriation and the ES_PID informa- 
tion included in the reception Information D3 imported 
upon receiving and stored in the memory 530, the file 
5 system / logical structure data generator 521 prepares 
the logical Information file data D4 (step.S24 and step 
S25). Then, after the completion of recording a series 
of the TS object data D1 , this logical infomiation file data 
D4 is additionally recorded onto the optical disc "100 
10 (step S46 and step S47). Incidentally, these steps S24 
and S25 may be perfomried after the step S43. 
[0138] Moreover, as the occasion demands (e.g. in 
the case of editing one portion of the title, or the like), 
by adding the user input 12 of the title infomiation and 
f5 the like from the user interface 720 to the program con- 
struction information andthe ES_PID infomiation stored 
in the memory 530, it is possible to prepare the logical 
infomiation file data D4 by the system controller 520 and 
additionally record this onto the optical disc-1 00. 
20 [0139] As described above, the infomiation record re- 
production apparatus 500 pert omris the record process- 
ing in the case of receiving the transport stream on air 
and recording it in real time. 

[0140] Incidentally, if all the reception data obtained 
25 when broadcasting is once stored into an archive appa- 
ratus, and then, if this is used as the object source 700, 
the same processing as that in "the case of using the- 
already prepared object" will do. 

30 (1-3) The case of recording the video data, the audio data 
and the sub-picture data 

[0141] This case is explained with reference to FIG. 
14 and FIG. 17. Incidentally, in FIG. 17, the same steps 
35 as those in FIG. 1 5 have the same step reference num- 
bers, and their explanation is omifted as occasion de- 
mands. 

[01 42] In the case of recording the video data, the au- 
dio data, and the sub-picture data, which are individually 
40 prepared in advance, the video data source 71 1 , the au- 
dio data source 712, and the sub-picture data source 
713 are individually provided with the memory storage, 
such as a video tape and a memory, and store a video 
data DV, an audio data DA, and a sub-picture data DS, 
45 respectively. 

[0143] These data sources are controlled by the con- 
trol signal Sc8 giving an Instruction for reading out the 
data from the system controller 520, and they transmit 
the video data DV, the audio data DA, and the sub-pic- 
so ture data DS, to the video encoder 611, the audio en- 
coder 612, and the-sub-picture encoder 613, respec- 
tively (step S61 ). Then, the video encoder61 1 , the audio 
encoder 612, and the sub-picture encoder 613 execute 
a predetennined type of encode processing (step S62). 
55 [0144] The TS object generator 61 0 is controlled by a 
control signal Sc6 from the system controller 520 and 
converts the data encoded in this manner to the TS ob- 
ject data constituting the transport stream (step S63). In 
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this case, the data array information of each TS object 
data (e.g. a record data length and the like) and the con- 
struction information of each elementary stream (e.g. 
the ES_PID, as described later, and the like) are trans- 
mitted as information 16 from the TS object generator 
610 to the system controller 520 and are stored into the 
memory 530 (step S66). 

[0145] On the other hand; the TS object data gener- 
ated by the TS object generator 61 0 is transmitted to the 
© sideof the.switch Swi of the fonnatter 608. Namely, 
when fonnatting the TS object data from the TS object 
generator 610, the formatter 608 Is switching-controlled 
by the switch control signal Sc5 from the system con- 
troller 520 to shift the switch Sw1 to the® side and the 
switch Sw2 to the® side, thereby outputting the TS 
object data (step S64). Then, this TS object data is re- 
corded onto the optical disc 100 through the modulator 
606 (step S65). 

[0146] Along with these operations, using the data ar- 
ray infomnation of each TS objectdata and the construc- 
tion information of each elementary stream imported as 
the infomriation 16 Into the memory 530, the file system 
/ logical structure data generator 521 prepares the log- 
ical infomnation file data D4 (step S24 and step S25). 
Then, after the completion of recording a series of the 
TS object data D2, the logical infomriation file data D4 is 
additionally recorded onto the optical disc 1 00 (step S67 
and step 868). Incidentally, the step 824 and the step 
825 may be processed after the step 865. 
[0147] Moreover, as the occasion demands (e.g. in 
the case of editing one portion of the title), by adding the 
user input 12 such as the title infomriation and the like 
from the user interface 720 to these Infomnation stored 
in the memory 630, It is possible to prepare the logical 
information file data D4 by the file system / logical struc- 
ture generator 521 and additionally record this onto the 
optical disc 100. 

[01 48] As described above, the Infomiatlon record re- 
production apparatus 500 perfomris the record process- 
ing In the case of recording the video data, the audio > 
data, and the sub-picture data, which are individually 
prepared in advance. 

[0149] Incidentally, this record processing is applica- 
ble even when recording an arbitrary content the user 
has. 

(i-4) The case of recording the data by authoring 

[0150] This case Is explained with reference to FIG. 
14 and FIG. 18. Incidentally, in FIG. 18, the same steps 
as those in FIG. 1 5 have the same step reference num- 
bers, and their explanation is omitted as occasion de- 
mands. 

[0151] Inthiscase, by combining the above described 
three types of record processing In the three cases, an 
authoring system generates the TS object, the logical 
information file data, and the like In advance (step S81), 
and then completes the processing until switching-con- 



trol perfomned at the fonnatter 608 (step 882). Then, the 
information obtained by this operation is transmitted, as 
the disc image data D5, to the modulator 606 equipped 
in front of and/or behind an original disc cutting machine 
5 (step S83), and this cutting machine prepares the orig- 
inal disc (step S84). 

(li) Structure and Operation in Reproduction System 

^0 [0152] Next, the specific structure and operation of 
each constitutional element constituting the reproduc- 
tion system of the Infomiatlon record reproduction ap- 
paratus 500 Is explained with reference to FIG. 14 and 
FIG. 19. 

15 [0153] In FIG. 14, via the user interface 720, the title 
to be reproduced from the optical disci 00, its reproduc- 
tion condition and the like are Inputted to the system 
controller .520, as the user input 12 such as the title in- 
formation and-the- like. In this case, under control of the 
20 control signal Sc4 from the system controller 520, the 
input processing suitable for the content to be repro- 
duced, such as a selection on a title menu screen, can 
be achieved by the user interface 720. 
[0154] Responding to this, the system controller 520 
25 controls the disc reproduction with respect to the optical - 
disc 1 00, and the optical pickup 502 transmits a reading 
signal 87 to the demodulator 506. 
[0155] The demodulator 506 demodulates a recorded 
signal recorded onto the optical disc 1 00 from this read- 
me ing signal S7, and outputs it as demodulated data D8. 
The logical information file data (i.e. the file system 1 05, 
the disc Infomnation file 110, the P list information file 
120, and the object information file 130, shown in FIG. 
3) included in this demodulated data D8 as being a not- 
35 multiplexed infomnation part is supplied to the system 
controller 520. On the basis of this logical information 
file data, the system controller 520 executes various re- 
production control, such as processing of determining a 
reproduction address and controlling the optical pickup 
40 502. 

[0156] On the other hand, depending on whether the 
T8 object data is included as the multiplexed information 
part in the demodulated data P8, or whetherthe still pic- 
ture data is included, or whether both data are included, 

45 the shift switch Sw3 is shifted to0 side (demultiplexer 
508 side) or shifted to(D side (still decoder 515 side), 
under coritrol of the control signal Sc10 from the system ' 
controller 520. Thereby, theTS object data is selectively 
supplied to the demultiplexer 508, and the still picture 

50 data is selectively supplied to the still picture decoder 
515. 

[0157] Then, as for theTS object data included as the 
multiplexed information part in the demodulated data 
D8, the demultiplexer 508 demultiplexes the TS object 
55 data, under control of the control signal Sc2 from the 
system controller 520. Here, when the access to the re- 
production position address is tenninated under the re- 
production control by the system controller 520, the con- 
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trol signal Sc2 is transmitted to start the demultiplexing. 
[0158] The video packet, the audio packet and the 
sub-picture packet are transmitted respectively from the 
demultiplexerSOB and supplied respectively to the video 
decoder 51 1 , the audio decoder 51 2 and the sub-picture 
decoder 513. Then, the video data DV, the audio data 
DA and the sub-picture data DS are decoded, respec- 
tively. In this case, the sub-picture data DS is supplied 
to the adder 514 via the memory 540. The sub-picture 
data DS Is outputted from the memory 540, selectively 
or at a predetemriined timing, under control of the control 
signal Sc5 from the system controller.520, .so as to be 
super-imposed on the video data DV, If needed. That is, 
in comparison with a case that the sub-picture data out- 
putted from the sub-picture decoder 513 Is directly su- 
per-imposed, it is easy to control the timing of the super- 
imposing, or to judge the need for the super-imposing. 
For example,. under output control of the control signal 
Sc5, It Is possible to select whether or not a caption us- 
ing the sub-rplcture is displayed over the main picture, 
or whether or not .a menu screen using the sub-picture 
is displayed. 

[0159] Incidentally, although the packets obtained by 
packetizlngthe PATorthePMT, Included in the transport 
stream shown in FIG. .6, are Included as a part of the 
demodulated data D8, respectively, they are discarded 
or abandoned at the demultlplexer.508. 
[0160] The adder 514 is controlled.by a control signal 
Sc3 giving an instruction of the mixing from the system 
controller 520, and mixes or superimposes in a prede- 
temriined timing the video data.DV and the sub-picture 
data DS, which are respectively decoded at the video 
decoder 511 and the sub^picture decoder 513. The re- 
sult Is outputted as a video output from the Information 
record reproduction apparatus 500 to a TV monitor, for 
example. 

[0161] On the other hand, the audio data DA decoded 
at the audio decoder 5 1 2 is outputted as an audio output 
from the Information record reproduction apparatus 500 
to an external speaker, for example. 
[01 62] In the case that the still picture data is included 
in the.decoded data D8, the still picture data is supplied 
to the still picture decoder 515, via the shift switch Sw3 
controlled by the control signal Sc10 from the system 
controller 520, instead of or in addition to such a repro- 
duction operation or processing of the video data DV or 
the sub-picture data DS. Then, the still picture data such 
as the decoded bit map data, JPEG data and the like is 
added to the adder 51 4 via the shift switch Sw4. without 
subjected to any processing, undercontrol of the control 
signal Sell from the system controller 520. Alternative- 
ly it may be temporarily stored in the memory .550 via 
the shift switch Sw4. The still picture data is outputted 
from the memory 550, selectively or at a predetermined 
timing, undercontrol of the control signal Sc12 from the 
system controller 520, and then supplied to the adder 
51 4 via the shift switch Sw5. Thereby, If needed, the vid- 
eo data DV orthe sub-picture data DS is.super- imposed 



over the still picture data or vice versa. That is, in com- 
. parison with a case that the still picture data outputted 
from the still picture decoder 515 is directly super-im- 
posed, it is easy to control the timing of the super-im- 
posing, orto Judge the need forthe super-imposing. For 
example.-under output control of the control signal Scl 2, 
it Is possible to select whether or not a still picture such 
as a menu screen or a window screen using the still pic- 
ture data or a still picture as a background image using 
the still picture data is displayed on the main picture of 
the sub-picture. 

[0163] Additionally, undercontrol of the control signal 
Sc13 from the system controller 520, the still picture da- 
ta may be outputted via another route (not shown), with 
the aid of the shift switch Sw5 shifted to® side. Alter- 
natively, no still picture data may be outputted from the 
shift switch Sw5 shifted to© side. 
[0164] Here, the specific example of a reproduction 
processing routine by the system controller 520 is ex- 
plained'with reference to a flow chart of FIG. 19. 
[0165] In FIG. 1 9, it is assumed that as an initial con- 
dition, the recognition of the optical disc 100 in the re- 
production system and the recognition of a volume 
structure and a file structure by the'file system 1 05 (see 
FIG. 3) have been already completed by the system 
controller 520 and the file system / logical structure data 
reader 522 inside of the system controller 520. Here, an 
explanation Is made on the operational flow after obtain- 
ing the total number of the total titles from the disc gen- 
eral infonnation 112 in the disc infonnation f He 110 and 
then choosing or selecting one title from among them. 
[0166] Firstly the choice or selection of the title Is per- 
fonned via the user Interface 720 (step S21 1). Respond- 
ing to this, the system controller -520 obtains the infor- 
mation about the reproduction sequence from a reading 
result of the file system / logical structure data reader 
522. Incidentally, in the selection of the title 200, the de- 
sired title element(s) 200-2 (see FIG. 4) maybe selected 
from among a whole title elements 200-2 composing the 
title 200, with the aid of an external input operation by 
the user with using a remote controller and the like, or 
one title element 200-2 may be selected automatically 
depending on a system parameter or the like adjusted 
forthe infonnation record reproduction apparatus 500. 
[0167] Then, contents of a plurality of play lists 126 
composing a play list set 1 26S con-esponding to the se- 
lected title 200 (title element 200-2) are obtained. Here, 
as a processing at a logic hierarchy, the infonnation 
about the each play list 126 structure and each item 
composing each play list (see FIG. 5. FIG, 6 and FIG. 
13) is obtained (step S212). 

[0168] Then, contents of the play list 126 to be repro 
duced Is obtained from among a plurality of play lists 
1 26 obtained at step S21 2. For example, herein, the re- 
production is started from a play list #1 . and the contents 
of the corresponding play list 126 is obtained (step 
S213). The contents of the play list 126 may be one or 
more play list elements 126-2 (see FIG. 5), which are 
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obtained by the obtaining processing at step S213. 
[0169} Then, the pre-comnnand 126PR (see FIG. 5) 
included in this ptay list 126 is executed (step S214). 
Incidentally, It is possible for the pre-connmand 126PR 
to select one from among a plurality of play lists 126, 
which composes the play list set 126S with a certain re- 
lationship of the plurality of play lists 126. If the play list 
element 126-2 composing the play list 126 does not 
have the pre-command 126PR, this processing Is omit- 
ted. 

[0170] Then, the TS object 142 (see FIG. 3 and FIG. 
1 0) to be reproduced Is detemiined (step S215), on the 
basis of the ltem.204 (see FIG. 6 to FIG. 7) identified by 
the play list 1 26 obtained at step S21 3, More specifically, 
on the basis of the item 204, the object information file 
130 (see FIG. 3) relating to the TS object 142 as the 
reproduction target is obtained and a stream number, 
address and the tike of the TS object 142 to be repro- 
duced are Identified. 

[0171] Incidentally, in this embodiment, also the be- 
lowmentioned AU (Association Unit) infomriation 1321 
and PU (Presentation Unit) information 3021 are ob- 
tained as the information stored in the object information 
file 130. On the basis of these infomiations, the afore- 
mentioned logic hierarchy is associated with the object 
hierarchy (see FIG. 13). 

[01 72] Then , the reproduction of theTS object 1 42 de- 
termined at step S21 5 is actually started. That is, on the 
basis of the processing at the logic hierarchy, the 
processing at the object hierarchy is started (step 821 6). 
[0173] During the reproduction of the TS object 142, 
it is judged whether or not the next item 204 composing 
the play list 126 to be reproduced exists (step S217). 
Then, insofar as the next item 204 exists (step S217: 
Yes), the process goes back to the step S215 to repeat 
the aforementioned determination and the reproduction 
of theTS object 142. 

[0174] On the other hand, at the judgement at step 
S21 7, If it Is judged that the next item 204 does hot exist 
(step S217: No), the post command 126PS (see FIG. 5) 
corresponding to the presently executed play list 126 is 
executed (step S218). Incidentally. If the play list ele- 
ment 126-2 composing the play list 126 does not have 
the post command 126PS, this processing is omitted. 
[0175] Then, it is judged whether or not the next play 
list 126 composing the selected title 200 exists (step 
S21 9). If exists (step S21 9: Yes), the process goes back 
to the step S21 3 to repeat the processings following ob- 
taining the play list 126 to be reproduced. 
[0176] On the other hand, at the judgement at step 
S219, if it is judged that the next play list 126 does not 
exist (step S219: No), i.e. if the all play lists 126 to be 
reproduced corresponding to the title 200 selected at 
step S211 are completely reproduced, a series of repro- 
duction operations or processings is temiinated. 
[01 77] As discussed above, the infomnation record re- 
production apparatus 500 in this embodiment reproduc- 
es the optical disc 1 00. 



[0178] Particularly in the embodiment, in (i) Structure 
and Operation in Record System, explained above, the 
play list information file 120 is recorded such that the 
play list 126 includes the Item 204, which specifies the 
5. content information, and a slave Item, which specifies 
the menu infomiation corresponding to each Item 204. 
[0179] Particularly in the embodiment, in (11) Structure 
and Operation in Reproduction System, explained 
above, the determination of the Item and the slave item 
10 associated with the reproduction is performed in deter- 
mining the object in the step S215. Following this step, 
in the reproduction of the object In the step 821 6, while 
the menu is in a readily displayable condition by repro- 
ducing the menu by using the corresponding slave Item 

'5 during the title reproduction by the Item and the display 
output, the menu is displayed and outputted in response 
to the specification by the user and the like. By these, 
the menu display, such as small window display and 
semltransparent superimpose display, is immediately 

20 perfonned if the user desires or the similar case, with 
the title reproduction continued. On the other hand, if 
the user does not desire or the similar case, such a 
menu display is not performed. The selective menu dis- 
play on a title screen-performed by using the slave item, 

25 the sub picture, and the like as described above, will be- 
described later in detail. 

(Selection Method of Play List in Play List Set) 

30 [0180] In the embodiment, the play list 126 corre- 
sponding to the desired content information is selected, 
as occasion demands, from the play list set 1 26S which 
Is included in the reproduced play list information file 
120. 

35 [0181] With respect to such selection of the play list, 
the pre command 200PR (see FIG. 4) may be provided 
with a play list selection command group list in which a 
selection condition is described, for each play list 126, 
and the selection of the play list may be performed in 

40 accordance with this selection condition. It may be also 
performed in accordance with the attribute information 
appended to each play list 126 which is stored in the 
play list set 126S (e.g. information for indicating the at- 
tribute of the content information related to the play list, 

45 such as video resolution about a video function, distinc- 
tion of progressive / interleave, a video codec, the 
number of audio channels, and an audio codec). Alter- 
natively, it may be also perfonned in accordance with 
play list set control information, which is included in the 

50 title element 200-2, for storing the selection condition 
for each play list. By such selection, it is possible to se- 
lect what corresponds to the desired content informa- 
tion, such as a desired show, a desired parental block, 
and a desired angle block. Alternatively, for example, it 

55 is possible to select such a play list that can be repro- 
duced by the Information reproduction system and that 
fully uses or maximizes the video reproduction function 
and the audio reproduction function owned by the infor- 
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mation reproduction system. 

(Control of Menu Display on Video Screen) 

[0182] Next, with reference to FIG. 20 to FIG. 28, a 
menu which is selectively and immediately displayed 
according to a command (hereinafter referred to as a 
"menu display command" as appropriate) for Indicating 
that the menu is displayed by a user's remote control 
. operation or the like in an arbitrary area on the video 
screen by the title reproduction, will .be explained. 
[0183] In the embodiment, as occasion demands, 
such a menu is referred to as a "Dol<odemo menu" (or 
"wherever and/or whenever displayable menu"). Name- 
ly, the "Dokodemo menu" is a menu displayed and out- 
putted at an ari^itrary position or in an arbitrary area 
specified in advance by the producer (or the author) of 
the contents or the like, on the video screen which is 
being displayed and outputted, by the title reproduction 
typically based on the video stream. The "Dokodemo 
menu" is a title menu directly related to the content of 
the title which is being reproduced (e.g. a menu for se- 
lecting and changing subtitle language, an angle, audio 
language, and the like, with respect to the title such as 
a movie which is being reproduced). Alternatively, the 
"Dokodemo menu" is indirectly related to the title which 
is being reproduced, such as a disc menu or the like 
associated with the entire optical disc 100 which is being 
reproduced orthe entire titles (e.g. a menu for displaying 
the entire titles, performing audio selection and setting, 
which is to be default about the entire titles). The display 
or non-display of the "Dokodemo menu" on the video 
screen can be changed according to the menu display 
command by a user. Moreover, the "Dokodemo menu" 
is displayed on the basis of the object data for the "Doko- 
demo menu", which will be described later, and is a 
menu which is readily displayed according to the menu 
display command orthe like by a user Incidentally, the 
object data for the "Dokodemo menu" may be multi- 
plexed and recorded as the sub picture stream together 
with the video stream of the video. Upon the reproduc- 
tion of the "Dokodemo menu", typically, the title repro- 
duction based on the video stream is continued as it Is. 
However, this can be stopped temporarily. 
[0184] Firstly, with reference to FIG. 20 to FIG, 22, the 
structure and control of the sub picture data, which is 
used for display of such a "Dokodemo menu", will be 
explained. FIGs. 20 are conceptual diagrams showing 
one specific example of: a data structure of SP control 
information for controlling the sub picture data (FIG. 20 
(a)); and a SP data structure including SP data as being 
still-picture data, which constitutes a main body of the 
sub-picture data (FIG. 20(b)). FIGs. 21 are conceptual 
diagrams showing three types of sub-picture structures, 
constructed from the SP control infonnation and the SP 
data structure shown In FIGs, 20. FIG. 22 is a schematic 
diagram showing a relationship between a SPD stream 
and a plurality of SCP streams, with respect to a repro- 



duction time axis. 
[0185] In the embodiment, in FIG. 14, the sub picture 
data decoded by the sub picture decoder 513 is tempo- 
rarily stored in the memory 540 which functions as a 
5 buffer. Then, at least one of the SP data (Still Picture 
data) and the SP control information (Still Picture control 
data), which are included in the temporarily stored sub 
picture data, are controlled by the control signal Sc5 
from the system controller 520, to be thereby read out. 
10 Then, by operating the SP control infonnation onto the 
SP data, the display of a stilt picture is perfomied as part 
or ail of the video output. 

[0186] As-shown in FIG. 20(a), SP control information 

721 has a SCP header and a SF control parameter. The 
^5 "SCP header" is provided with a SP data identifier for 

identifying the SP data -which is regarded as a control 
object by the SP control information'721 , information for 
indicating a record position of the SP data, and the like. 
The "SF control parameter" is provided with various pa- 

20 rameters for controlling the SP data by a unit of sub 
frame (SF) which is an image portion cut out as at least 
one portion of the image defined by the SP data. More 
specifically, it has parameters for indicating a display 
start time point and a display end time point of the SF 

25 data by using PTS (Presentation Time Stamp) or the 
like. Moreover, It has various parameters for indicating 
conditions, such as a display time length, a cut out range 
of the sub picture. and Its configuration in displaying, 
magnification and reduction in scale, rotation and so on. 

30 [0187] As shown In FIG. 20(b), a SP data structure 

722 has structure Infonnation and SP data (an entity of 
the still picture data). The "structure infonnation" is pro- 
vided with a SP data identifier, infonnation about the 
length of the SP data, and the like. The "SP data" has 

35 image data or the like, in a bit map data fomriat or in a 
JPEG format, which is run length encoded for example. 
[0188] Thus, at the reproduction of the sub picture da- 
ta, various reproduction controls using the sub frame are 
perfonned on the basis of the SF control parameter 

"^0 shown in FIG. 20(a). by the unit of sub frame in which 
at least one portion of the SP data shown in FIG. 20(b) 
is cut out. 

[0189] As shown in FIGs. 21 , the SP control informa- 
tion 721 and the SP data structure 722 are packetized 

45 into a plurality of TS packets 146 (refer to FIG. 1 0) and 
multiplexed. The TS packet 146 for storing therein the 
head portion of the SP control infonnation 721 in the sub 
picture structure is refen-ed to as a "SCP", and the TS 
packet 1 46 for storing therein the head portion of the SP 

so data structure 722 in the sub picture structure is refen-ed 
to as a "SPD". 

[0190] As shown in FIG. 21(a), both the SP control 
information 721 including the SCP and the SP data 
structure 722 may be regarded as one sub picture struc- 
55 ture and divided into the plurality of TS packets 1 46. As 
shown in FIG. •21(b), the SP control infomiation 721 in- 
cluding the SCP may be regarded as one sub picture 
structure and divided into the plurality of TS packets 
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146. As shown In FIG. 21 (c), the SP data structure 722 
including the SPD may be regarded as one sub picture 
structure and divided Into the plurality of TS packets 
146. 

[0191] In the embodiment, for example, with respect 
to the SP data In the SP data structure 722 recorded on 
a SPD stream, the SP control information recorded on 
a SCP stream different from this SPD stream is operat- 
ed, to thereby perfomri the reproduction control of the 
still picture. In this case, there may be only one or a plu- 
rality of SCP streams which operates with respect to one 
SPD stream. Recording the two types of streams onto 
mutually different elementary streams allows efficient 
reproduction control. Moreover, operating a plurality of 
SP control information on a plurality of SCP streams, 
with respect to the SP data on one SPD stream, allows 
more efficient reproduction control. 
[0192] More specifically, as shown in FIG. 22, at a 
time point t1 1 during the reproduction of a video stream 
(Video 1) of "ES_PID=200", the reading of the SP data 
(SPD1) on a SPD stream of "ES_PID=201" is started, 
and it is stored Into the memory 540 of the information 
record reproduction apparatus 500 (refer to FIG. 14). 
Then, the stored SP data is stored until a set end time 
point, for example, or is stored until the reading a next 
sub picture is started. 

[0193] In FIG. 22, on a SCP stream (SCP1) of 
"ES_PID=202", SCP#1a, .SCP#1b. SCP#1c, and 
SCP#1 d are provided in timing of a time point t21 , a time 
point t22, a time point t23, and a time point t24, respec- 
tively. On a SCP stream (SCP2) of "ES_PID=203", 
SCP#2a, SCP#2b, and SCP#2c are provided in timing 
of a time point tSI , a time point t32, and a time point tSS, 
respectively. On a SCP stream (SCP3) of 
"ES_PID=204", SCP#3a, SCP#3b, SCP#3c. and 
SCP#3dare provided in timing of a time point t41 , a time 
point t42, a time point t43, and a time point t44, respec- 
tively. 

[01 94] However, in addition to such reproduction con- 
trol of the still picture, it is possible that with respect to 
the SP data in the sub picture data structure recorded 
on the sub picture stream, the SP control information in 
the sub picture structure recorded on the same stream 
Is operated, to thereby perform the reproduction control 
of the still picture. Namely, both the SP control informa- 
tion 721 and the SP data structure 722 may be recorded 
into only one sub picture stream, to thereby operate the 
SP control Infomiation 721 to the SP data structure 722. 
[0195] In any case, by sharing or using many times 
the SP data provided as the bit map data and JPEG data 
which have a large data amount, It is possible to save a 
limited recording capacity on the disc, which allows 
more efficient reproduction and display processing. In 
addition, in any case, it is possible to superimpose such 
a sub picture onto a moving picture or video which is 
based on the video data recorded in another video 
stream. 

[01 96] Next, with reference to FIG. 23 to FIG. 25, the 



sub frame (SF), used to display such a "Dokodemo 
menu", wilt be explained. FIG, 23 is a conceptual dia- 
gram showing the structure of object data related to the 
sub frame. FIG. 24 is a plan view showing a display ex- 
5 ample on a "Dokodemo menu" screen. FIG. 25 is a con- 
ceptual diagram showing that the sub frame is cut out 
of the still-picture data,, on the basis of the control infor- 
mation, in order to reproduce and display the "Doko- 
demo menu" shown in FIG. 24. 
10 [0197] As shown in FIG. 23, the object data for the 
"Dokodemo menu" includes: (i) comprehensive infor- 
mation related to the entire object data; (11) one still pic- 
ture data; and (ill) a subf rame information table provided 
with a plurality of sub frame infomiations each being in- 
1^ formation for cutting out one portion of the still picture 
data as the sub frame and perfonning various control 
processing with respect to the cut sub frame. Inciden- 
tally, if the object data forthe "Dokodemo menu" is re- 
corded as the sub picture stream, for example, the 
20 above-described information (i) and (ill) are recorded as 
the SP control infomnation, and the above-described in- 
fomiation (il) is recorded as the SP data structure. 
[0198] Among them, the "comprehensive Informa- 
tion" has the total number (n) of the sub frames and the 
25 like. 

[01 99] The "sub frame information table" is construct- 
ed as an infonnation table which-includes: various sub 

frame infonnation for each of the sub frame #1 nhe 

sub frame #n; and other infonnation. For each sub frame 

30 #i (i = 1 , n), it has coordinates information for speci- 
fying a cut out range of the still picture data of the sub 
frame #i (e.g. coordinates information about opposite 
two corners and four corners with respect to a rectangle 
sub frame), infomnation for indicating the total number 

35 1 of buttons for menu selection and setting, button in- 
formation 1 to #1, and the like. Here, the "button infor- 
mation" has coordinates information for specifying an 
area which functions as the button for menu selection 
and setting in the sub frame, and a button command for 

40 Indicating a command to be executed if the button is op- 
erated. 

[0200] Moreover, the "SP data" is a main body of the 
still picture data, such as bit map data and JPEG data. 
[0201] One sub frame constructed in the above man- 
45 ner corresponds to the "Dokodemo menu" screen dis- 
played at a time. 

[0202] For example, as shown in FIG. 24, on the basis 
of one sub frame, the "Dokodemo menu" screen Is dis- 
played as a small window, on the display screen of the 

so information record / reproduction apparatus 500, Here, 
the "Dokodemo menu" provided with the sub frame is 
superimposed and displayed around an upper right cor- 
ner of the video screen provided with contents, such as 
a movie. In addition, on this "Dokodemo menu", three 

55 buttons for changing "audio", "subtitles", and "angle" as 
a title menu are displayed in order from the top in FIG. 
24. Upon the display of such a "Dokodemo menu", the 
content, such as a movie (e.g. angle-changeable con- 
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tents), which is being reproduced when a menu display 
command or the like is issued by a user are continuously 
displayed, as it is, without stopping the operation. This 
is because the content, such as a movie, constituting 
the video screen is specified by the (master) Item 204 
and is displayed by the video stream as a main pass, 
while the "Dokodemo menu" is displayed as a sub pass 
by the sub picture stream which is another stream spec- 
ified by the slave Item, or for similar reasons. A specific 
data structure related to the (master) Item 204 and the 
slave item as described above wilt be described in detail 
later (refer to FIG.. 25, FIG. 35, and FIG. 36). 
[0203] A plurality of the "Dokodemo menus" which 
use such a sub frame can be prepared from one SP da- 
ta. 

[0204] Namely, it is assumed that there is the object 
data for the "Dokodemo menu" related to one still picture 
data as shown in FIG. 25. In this case, with respect to 
the one still picture data, four sub frames are defined In 
different areas. Namely, sub frames #1 , #2, #3, and #4 
are defined in order from the top in FIG. 25. In each of 
these sub frames, three buttons are defined. Namely, 
buttons #1 , #2, and #3 are defined in each sub frame in 
order from the top in FIG. 25. 

[0205] Here, for.example, it is assumed that the sub 
frame #1 is used when the "Dokodemo menu" is firstly 
displayed according to the menu display command by 
a user or the like. In this case, in the button command 
of the button #1 of the sub frame #1 , a command for 
"displaying the sub frame #2" is set. In the button com- 
mand of the button #2 of the sub frame #1 , a command 
for "displaying the sub frame #3" is set. In the button 
command of the button #3 of the sub frame #1 , a com- 
mand for "displaying the sub frame #4" is set. 
[0206] If each infomriation Is set as described above, 
if as shown in FIG. 24, the button #1 (I.e. an "audio" but- 
ton) is selected by a user when the "Dokodemo menu" 
by the sub frame #1 is displayed on an actual screen, 
the display is changed to the "Dokodemo menu" by the 
sub frame #2. Moreover, If In this condition, the button 
#2 (i.e. an English button) is selected by the user, the 
change to an English sound can be performed in ac- 
cordance with the button operation on the "Dokodemo 
menu", by writing in advance a command for indicating 
"the change of the audio stream number to an audio 
stream number corresponding to the English sound", for 
example. Even during the button operation on the 
"Dokodemo menu" described above, the contents, such 
as a movie, constituting the video are continuously re- 
produced without interruption. Moreover, at this time, a 
change may be applied to the contents which are being 
reproduced, according to the button operation, such as 
an audio change, a subtitle change, and an angle 
change, on the "Dokodemo menu". Alternatively, vari- 
ous changes according to such a button operation may 
be applied collectively when the "Dokodemo menu" is 
finished. 

[0207] Next, with reference to FIG. 26, a specific 



structure of the play list inifomnation table, used to dis- 
play such a "Dokodemo menu", will be explained. FIG. 
26 is a conceptual diagram showing one specific exam- 
ple of the play list Infonnation file, which can particularly 

. 5 display the "Dokodemo menu". 

[0208] In FIG. 26, the play list information table in- 
cludes: play list comprehensive infonnation; a play list 
pointer table; and a play list #1 (1 , 2,...) information table. 
[0209] -Among them, the "play list comprehensive In- 

10 formation" has overall information about the entire play 
list infonnation table, such as a play list size and the total 
number of the play lists. 

[0210] The "play list pointer table" has a play list #i (1 , 
2,...) pointer for indicating the storage address of play 
15 ||st #i (1,2,...) information. 

[0211] The "play list #i infonnation table" has: (1) play 
list #i (1 , 2,...) comprehensive information, (11) a play list 
#1 (1, 2,...) Item infonnation table; and (iii) a play list #i 
(1 , 2,...) slave item information table. 
20 [0212] Namely, in the embodiment, particularly, the 
play list #1 infonnation table is divided into: the play list 
#i (1, 2,...) Item table, provided with Item information 
which constitutes the play list infonnation for defining a 
reproduction sequence about the video stream for dis- 
25 play of the video; and the play list #i (1 , 2,...) slave item 
table, provided with Item information (or slave item in- 
fonnation, If needed. In the embodiment) which consti- 
tutes the play list infonnation for defining a reproduction 
sequence for display of the "Dokodemo menu" or the 

30 like. In other words, in the embodiment, the play list for 
displaying the video as the main pass Is provided with 
a plurality of Items (or master Items). On the other hand, 
the play list for displaying the "Dokodemo menu" as the 
sub pass is constructed from a plurality of slave items. 

35 [0213] The "play list #1 comprehensive infonnation" 
has the total number (which is "3" in this example) of 
Items which constitute the play list #i, and information 
for specifying the "Dokodemo menu" which is default. In 
this example, the "Dokodemo menu" which Is default is 

^0 maintained as a slave item information number (which 
is #1 in this example). Incidentally, "the "Dokodemo 
menu" which is default" indicates default that Is com- 
monly used in a plurality of (master) Items or a (master) 
Item In which the slave Item related to the "Dokodemo 

^5 menu" is not registered. 

[0214] The " play list #1 Item infonnation table" is pro- 
vided with Item Information #1 (three Item Infonnation in 
this example). Each Item infomriation has Information for 
indicating a relevant AU number in the AU table in the 

50 object information file 130, the presence or absence of 
the slave item infomriation or its number, the type of the 
slave Item infonnation rf there Is the- slave item informa- 
tion (e.g. a type having the "Dokodemo menu", and oth- 
er types), a start time point of the object data corre- 

55 spending to the relevant Item, a display time length, and 
relative display coordinates with respect to the video 
screen . 

[0215] The " play list #1 slave item infomriation table" 
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is provided with slave item information #i (three slave 
Item Information In this example). Each slave item infor- 
mation has information for indicating the type of the 
slave item infomiatlon (e.g. a type having the "Doko- 
demo menu", and other types), and the relevant AU s 
number in the AU table in the object information file 1 30. 
[021 6] As described above, if the object data is repro- 
duced on the basis of the play list infonnation table 
which is divided Into the Item Information (I.e. the master 
Item Infonnation) and the slave item infonnation, the io 
"Dokodemo menu" can be displayed, if desired, on the 
video screen as the sub pass, In accordance with the 
menu display command or the like by a user, while the 
content, such as a movie, constituting the video screen 
is displayed as the main pass. 15 
[0217] Moreover, in writing the sub frame Information 
(refer to FIG. 23), it is possible to arbitrarily set a range 
(coordinates) In which the sub frame is cut out on the 
still picture data, in accordance with .the contents au- 
thor's will. Furthennore, in writing the play list informa- 20 
tion (refer to FIG. 26), it is possible to arbitrarily set a 
range (coordinates) in which the sub frame is to be dis- 
played with respect to the video, in accordance with the 
contents author's will. These allow various types of men- 
us (i.e. the "Dokodemo menus") to be displayed in var- 25 
ious places. 

[0218] Next, with reference to FIG. 27 and FIG. .28, 
processes on the infonnation record reproduction appa- 
ratus 500 which are performed in displaying such a 
"Dokodemo menu" will be explained. FIG. 27 is a flow- 30 
chart showing the detail of the processes for determin- 
ing the object of the Item to be reproduced (including 
the Item and the slave item), which are performed as a 
part of the process In the step S215 shown in FIG. 19. 
FIG. 28 is a flowchart showing the processes for repro- 35 
ducing the object (Including those individually specified 
by the Item and the slave item), which are performed as 
a part of the process in the step S21 6 shown in FIG. 19 
and FIG. 27, Incidentally, in FIG. 27, the same steps as 
those shown in FIG. 19 carry the same reference nu- 
merals and the detailed explanations of them are omit- 
ted. 

[0219] In FIG. 27, after the processes in the same 
steps S211 to S2-14 as those shown In FIG. 19 are per- 
formed, it is judged whether or not there is the "Doko- 45 
demo menu" which is default, by referring to the play list 
information table Illustrated in FIG. 26 (step S221). If 
there is the "Dokodemo menu" which is default (the step 
S221 : Yes), the object data for the "Dokodemo menu", 
illustrated in FIG .23 to FIG. 25, is read as the "Doko- 'so 
demo menu" which is default (step S222). Then, the op- 
erational flow goes to a step S223. On the other hand, 
in the step S221 , if there is not any "Dokodemo menu" 
which is default (the step S221 : No), the operational flow 
directly goes to the step S223. 55 
[0220] Then , on the basis of the play list Item infonna- 
tion Illustrated in FIG. 26, the relevant object of the Item 
to be reproduced is detennined (the step S223). Then, 



it Is judged whether or not there is the "Dokodemo 
menu" in the Item (step S224). If there is the "Dokodemo 
menu" (the step S224: Yes), the slave item correspond- 
ing to the existing "Dokodemo menu" is read (step 
S225). Then, the operational flow goes to a step S216. 
In the judgment in the step S224, if there is not any 
"Dokodemo menu" (the step S224: No), the operational 
flow directly goes to the step S216. 
[0221] Then, the reproduction of the relevant object is 
performed (the step S216). More specifically, the con- 
tents, such as a movie, constituting the video are repro- 
duced as the main pass in accordance with the Item in- 
formation (the master item Information), and if there is 
the "Dokodemo menu", this is reproduced as the sub 
pass. Incidentally, if the object data for the "Dokodemo 
menu" is multiplexed and recorded as the sub picture 
stream together with the video stream constituting the 
video, the object data for the "Dokodemo menu" may be 
read at the same time of the reproduction of the relevant 
object data (the step S216) in place of the step 222 and 
the step S225. 

[0222] Then, the same judgment in the step S21 7 as 
that shown in FIG .19 is performed, and if there is a next 
Item (the step S217: Yes), the operational flow returns 
to the step S223 and subsequent processes are repeat- 
ed in the embodiment. 

[0223] Next, with reference to FIG. 28, the detail of 
processes related to the reproduction of the object in the 
embodiment (i.e. the processes In the step S217 in FIG. 
19 and FIG. 27) will be explained. 
[0224] In FIG. 28, firstly, the PU (Presentation Unit) 
and ES (Elementary Stream) to be reproduced are de- 
termined by referring to the AU table 131 and the ES 
map table 134 (refer to FIG. 3) (step S241 ). Then, the 
reproduction of the TS object is started in accordance 
with the detennined PU and ES (step S242). 
[0225] Then, It is judged whether or not it is within a 
"Dokodemo menu" displayable time length, by referring 
to the play list Illustrated in FIG. 26 (step S243). If it is 
not within the "Dokodemo menu" displayable time 
length (the step S243: No), then, it is judged whether or 
not the Dokodemo menu" is currently being displayed 
in accordance with the menu display command by a us- 
er or the like (step 8244). Here, If the "Dokodemo 
menu" is being displayed (the step S244: Yes), the cur- 
rently-displayed "Dokodemo menu" is set not to display 
it (step 8245). Then, the operational flow goes to a step 
S246. On the other hand, in the judgment in the step 
S244, If the "Dokodemo menu" is not being displayed 
(the step S244: No), the operational flow directly goes 
to the step S246. ' 

[0226] On the other hand, In the judgment in the step 
8243, If It is within the "Dokodemo menu" displayable 
time length (the step S243: Yes), then, It Is judged 
whether or not the "Dokodemo menu" is currently to be 
displayed in accordance with the menu display com- 
mand by a user or the like (step 8247). Here, if the 
"Dokodemo menu" is to be displayed (the step 8247: 
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Yes), it is judged whether or not there is the "Dokodemo 
menu" by referring to the play list (step S248). Here,, if ' 
there is the "Dokodemo menu" (the step S248: Yes), this 
"Dokodemo menu" is displayed (step S249). Namely, 
the "Dokodemo menu" constructed form the sub picture 5 
which is continuously reproduced as the sub pass Is dis- 
played and outputted. Then, the operational flow goes 
to the step S246. On the other hand, in the judgment in 
the step S247, If the "Dokodemo menu" is not to be dis- 
played (the step S247: No), the operational flow directly io 
goes to the step S246. 

[0227] On the other hand, in the judgment In the step 
S248, if there Is not any "Dokodemo menu" (the step 
S248: No), then, it is judged whether or not there is the 
"Dokodemo menu" which is default (step S250). If there is 
is the "Dokodemo menu" which is default (the step 
S250: Yes), this "Dokodemo menu" which is default Is 
displayed (step S251). Then, the operational flow goes 
to the step S246. On the other hand, In the judgment in 
the step S250, if there is not any "Dokodemo menu" 20 
which is default (the step S250: No) the operational flow 
directly goes to the step S246, 

[0228] Then, in the step S246, it is judged whether or 
not the reproduction of the object to be reproduced is 
ended. If it is not ended (the step S246: No), the oper- 25 
ational flow returns to the step S242, and the subse- 
quent processes are repeated. On the other hand, if It 
is ended (the step 8246: Yes), a series of processes Is 
ended. 

[0229] As explained with reference to FIG .28, in the 30 
embodiment, if in the reproduction of the object, there 
is "the Dokodemo menu" which is default or for each 
Item, this is continuously reproduced as the sub pass, 
so that the display and output thereof can be immedi- 
ately perfomied in accordance with the menu display 35 
command by a user or the like. Moreover, if it is unnec- 
essary to display and output the object data for the 
"Dokodemo menu", it is continuously only reproduced 
or maintained as the sub pass, and does not particularly 
interrupt the display of the video. 40 
[0230] As explained in detail with reference to FIG. 20 
to FIG. 28, according to the embodiment, it is possible 
to display the "Dokodemo menu", such as small window 
display or semltransparent superimpose display, while 
the title is continuously displayed and outputted, for ex- 4b 
ample. Obviously, the menu selection on the displayed 
"Dokodemo menu" is also allowed. Such a "Dokodemo 
menu" can be displayed at an arbitrary position on the 
title screen in accordance with the contents author's will 
or the like. Moreover, it is possible to display it only when so 
needed, in accordance with the menu display command 
by a user or the like. Furthermore, it is possible to display 
it immediately with respect to the menu display com- 
mand or the like. 

55 

(Access Flow on Reproduction) 



[0231] Next, with reference to FIG.29, the access flow 



on reproduction by the information record reproduction 
apparatus 500, employing the AU information 132 and 
the PU infomiation 302, Is explained as one of the fea- 
tures of this embodiment, with the logical structure of 
the optical disc 1 00. FIG. 29 schematically illustrates an 
entire access flow on reproduction, in relation to the log- 
ical structure of the optical disc 1 00. 
[0232] In FIG. 29, the logical structure of the optical 
disc 100 is categorized roughly into the following three 
hierarchies: a logic hierarchy 401; an object hierarchy 
403; and a logic-object association hierarchy 402 mutu- 
ally associating those two hierarchies. 
[0233] Among them, the logic hierarchy 401 is a hier- 
archy for logically specifying various logical information 
to reproduce the desired title during the reproduction, 
as well as the play list (P list) to .be reproduced and its 
constitutional contents. In the logic hierarchy 401 , disc 
information 11 Od indicating the entire titles 200 and the 
like on the optical disc 100 is written within the disc in- 
formation file 1 1 0 (see FIG. 3), and further, reproduction 
sequence information 120d of the entire contents on the 
optical disc 100 is written within the play list infomriation 
file 120 (see FIG. 3). More specifically, the construction 
of one or more play list sets 126S is written, as the re- 
production sequence information 120d, respectively for 
one or more title elements 200-2 included in each title 
200. Furthennore, each play list set 126S includes one 
or more play lists 126, in each of which the construction 
of one or more items 204 (see FIG. 13) is written. Then, 
at the time of the access during the reproduction, the 
logic hierarchy 401 as described above specifies the title 
200 to be reproduced, the play list 126 corresponding 
to this, and further the item 204 corresponding to this. 
[0234] Next, the iogie-object association hierarchy 
402 is a hierarchy for specifying the attribute and the 
physical storage address of the TS object data 140d to 
be reproduced, so as to specify the combination and/or 
the construction of the TS object data 1 40d as the entity 
data and perfomr) an address conversion to the object 
hierarchy 403 from the logic hierarchy 401 , on the basts 
of the information specified in the logic hierarchy 401 as 
described above. More specifically, in the logic-object 
association hierarchy 402, the object infomiation data 
1 30d, which separates a group of the contents compos- 
ing each item 204 into units of the AU 132 and which 
finely separates each AU 132 into units of the PU 302, 
is written in the object Infomnatlon file 130 (see FIG. 3). 
[0235] Here, the "PU (Presentation Unit) 302" is a unit 
associating and uniting a plurality of elementary streams 
by the reproduction switchable unit. If there are three 
audio streams in the PU 302, the user can freely switch 
these three audio (e.g. audio for each language), during 
the reproduction of this vision. 

[0236] On the other hand, the "AU (Associate Unit) 
132" is a unit uniting a plurality of elementary streams 
such as video streams in the TS object used In one title, 
and made of one or more PUs 302. More specifically, it 
is a unit uniting the elementary stream packet IDs 
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(ES_PID) for each TS object, indirectly via the PU 302. 
This AU 1 32 corresponds to an assembly made of a plu- 
rality of programs having a specific inter-relationship In 
view of the contents, such as a plurality of programs 
switchable to each other In the multi-source broadcast- s 
ing. The PUs 302 belonged to the same AU 132 corre- 
sponds to one or more elementary stream assembliies 
each constructing a plurality of programs switchable to 
each other by the user operation during the reproduc- 
tion. 10 
[0237] Therefore, If the AU 132 to be reproduced is 
identified, and the PUs belonged to the AU are identi- 
fied, the elementary stream to be reproduced Is identi- 
fied. That Is, a desired elementary stream can be repro- 
duced from the multi-recorded optical disc 1 00, without 
using the PAT or the PMT shown in FIG. 12. 
[0238] Incidentally, a further specific data structure of 
the AU infomiation 1321 and the PU information 3021, 
each defining the AU 132 and the PU 302, is discussed 
later In detail. 20 
[0239] The elementary stream to be actually repro- 
duced herein Is identified or designated by the ES_PID 
that Is a packet ID (see FIG. 12) of the elementary 
stream, on the basis of the PU Information 302, At the 
same time, the infomiation indicating the start time point 25 
and the end time point of the reproduction Is converted 
to the elementary stream address infomnation, and 
thereby the contents in a specific area (or a specific time 
range) of a specific elementary stream Is reproduced. 
[0240] Thus, in the logic-object association hierarchy 30 
402, an address conversion is performed from a logical 
address relating to each Item 204 to a physical address 
relating to each PU 302. 

[0241] Next, the object hierarchy 403 is a physical hi- 
• erarchy to reproduce the actual TS object data 1 40d. In 35 
the object hierarchy 403, the TS object data 1 40d Is writ- 
ten within the object data file 140 (see FIG. 3). I^ore 
specifically, TS packets 146 constructing a plurality of 
elementary streams (ES) are multiplexed at every time 
point. The multiplexed packets are disposed on the time 40 
scale to f omn a plurality of elementary streams (see FIG. 
1 1 ). Then, a plurality of TS packets multiplexed at each 
time point is associated with a PU 302 identified by the 
logic-object association hierarchy 402, foreach elemen- 
tary stream. Incidentally, it is possible to associate a plu- 45 
rafity of PUs 302 with one elementary stream (e.g. one 
elementary stream relating to the same audio data is 
shared, or one elementary stream relating to the same 
sub-picture data is shared, among a plurality of switch- 
able programs). so 
[0242] Thus, in the object hierarchy 403, the object 
data Is actually reproduced, using the physical address 
obtained from the conversion in the logic-object associ- 
ation hierarchy 402. 

[0243] As described above, the three hierarchies ss 
shown in FIG. 29 allow making an access to the optical 
disc 100 during the reproduction. 
[0244] Incidentally, in FIG. 29 and in the explanation. 



both the Item other than the slave Item and the slave 
item are included in the "Item 204" and illustrated for 
convenience. Namely, the association between the log- 
ical hierarchy 401 and the logic-object associating hier- 
archy 402 is as shown with the Item 204, even in the 
case of the Item other than the slave item, and in the 
case of the slave Item. 

(Structure of Each Infomnation File) 

[0245] Now, an explanation is made on a specific ex- 
ample of a data structure of various information files 
constructed on the optical disc 100 in this embodiment, 
i.e. the data. structure of (1) the play list information file 
120 and the disc information file 11 0 discussed with ref- 
erence to FIG. 3, and (2) the object infomiation file 130, 
with reference to FIG. 30 to FIG. 37. 

(1) Disc Infomiation File and Play List Information File 

[0246] With reference to FIG. 30 to FIG. 36, an expla- 
nation is made on each constitutional element and a hi- 
erarchy structure therebetween or thereamong in spe- 
cific examples of these files. FIG. 30 to FIG. 36 are con- 
ceptual diagrams, schematically showing the hierarchy- 
structures of these files. Incidentally, in FIG. 30 to FIG.-' 
36, the same file, data, infomiation, and the like as those - 
already explained with reference to FIG 3 to FIG. 9 and 
the like carry the same reference numerals, and the de- 
tailed explanations of them are omitted. 
[0247] Firstly, as shown in FIG. 30, a "title infomiation 
set" associated with this specific example is an Informa- 
tion set including the disc information file 110 and the 
play list infomnation file 1 20 , shown in FIG. 3 and the like. 
[0248] The title information set Is provided with: one 
disc header 112x; a plurality of title information 200 (title 
infomiation #1 , #n); a plurality of play list (P list) sets 
126S (P list sets #1 , .... #n); and other Infomnation, 

(1-1) Disc Header: 

[0249] Firstly, from among the title information set 
shown in FIG. 30, the disc header 1 12x is explained with 
reference to FIG. 30 and FIG. 31 . 
[0250] In FIG. 30, the disc header 112x is shown in a 
branched form on the upper right of the figure, and has 
a plurality of fields for various information, such as a ver- 
sion number, the title total number, the title information 
total number, and the play list (P list) set total number, 
in order from the top in FIG. 30, as infomiation corre- 
sponding to the disc general information 112 shown in 
FIG. 3. The disc header 112x has: a title start address 
table, as a table for information corresponding to the title 
pointer 114-1 shown in FIG. 3; and a play list (P list) set 
start address table, as a table for infomriatlon corre- 
sponding to the play list set pointer 124 shown In FIG. 
3. The disc header 1 1 2x has a field for Infomnation which 
indicates a title set attribute for indicating the attribute 
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of each title set. Moreover, the disc head 1 1 2x has a title 
table 112xtt and a play list set table 112xpt. 
[0251] As described above, the disc header 11 2x hav- 
ing the plurality of fields and tables is to collectively man- 
age a plurality of titles of the entire recording area on s 
the disc. 

[0252] Here, the "version number" Is a version 
number in the standard, and according to ISO 646, it is 
regarded as a code "0070", for example. The "title total 
number" is the total number of the titles of the entire io 
recording area on the disc, and the "title infomnation total 
number" is the total number of the title infonnatlon of the 
entire recording area on the disc. The "play list set total 
number" -is the total number of the play list sets of the 
entire recording area on the disc, and the "title start ad- 
dress table" indicates the start address of each title, as 
a relative byte number from the head of the title set. This 
byte number is counted from zero, for example. The 
"play list set start address table" indicates the. start ad- 
dress of each play list set, as a relative byte number 
from the head of the title set. This byte number is count- 
ed from zero, for example. The "title set attribute" indi- 
cates the attribute of the title set, such as the data length 
of the title set, the type of language used in the title set 
(Japanese, English, etc.), and the name of the title set. 
[0253] In FIG. 31 , the title table 112xtt is shown in a 
branched form on- the upper right of the figure, and has 
a plurality of fields for recording a plurality of title menu 
start address infonnation #1 #n, and a plurality of title 
content start address Infomnation #1, #n, in such a 
form that they make pairs for each number, in order from 
the top of the figure. 

[0254] Here, the "title menu start address" indicates 
the start address of the title infomnation including each 
title menu; as a relative byte number from the head of 
the title set. This byte number Is counted from zero, for 
example. The title menu start address "0" is assigned to 
the disc menu about the entire disc. The "title contents 
start address" indicates the start address of the title in- 
fonnation Including each contents title, as a relative byte 
numberfrom the head of the title set. Here, the "contents 
title" is a title for indicating the contents of each title. This 
byte number is counted from zero, for example. The title 
contents start address "0" is assigned to a first play title 
which Is unconditionally reproduced at the initial stage 
of the title reproduction, for example. 
[0255] In FIG. 31, the play list set table 112xpt is 
shown in a branched f omn on the lower right of the figure, 
and has a plurality of fields for recording a plurality of 
play list (P list) set start addresses #1, #m. so 
[0256] Here, the "play list set start address" indicates 
the start address of each play list set, as a relative byte 
number from the head of the title set. This byte number 
is counted from zero, for example. 
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(1-2) Title Infomiation: 

[0257] Next, from among the title information set 
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shown in FIG. 30, the title information 200 is explained 
with reference to FIG. 30 and FIG. 32. 
[0258] In FIG. 30, the title Infomriatlon 200 is shown In 
a branched form on the center right of the figure, and 
has a field for recording information 200-1 x which indi- 
cates the total number of the title elements correspond- 
ing to the title general information 200-1 shown in FIG. 
4, and further, a plurality of fields for recording the plu- 
rality of title elements 200-2 (title elements #1 #k) 

and the other infonnation 200-5, in order from the top in 
FIG. 30. 

[0259] Here, the "title element total number" Indicates 
the total number of the title elements included In the title 
information . 

[0260] In FIG. 32, each title element 200-2 is shown 
in a. branched form on the right of the figure, and has a 
plurality of fields for recording the pointer 200PT in 
which a "play list set-number" is written, the candidate 
total number, and P list Identification information 200PN 
in which one or more available play list (P list) numbers 

(i.e. P lists #1 #k) is written, In order from the top in 

FIG. 32. Moreover, It has a plurality of fields for recording 
the P list pre-command 200PR, the P list post command 
200PS, the next Infonnation 200-6N and the like for in- 
dicating the title element to be reproduced next. Inciden- 
tally, the other information in the title element 200-2 is 
infomnation about each title element, such as the title 
type, for example, a sequential type and a branch type 
or the like. 

[0261] Here, the "pointer 200PT in which the play list 
set number is written" is a pointerfor indicating the iden- 
tification (ID) number of the play list set. The "candidate 
total number" Indicates the total number of the play list 
which can be a selection candidate of the title element 
in the play list set specified by the pointer 200PT The 
"P list identification information 200PN" indicates the ID 
(idehtlfication) number of one or more play lists which 
can be the selection candidate. By providing such P list 
identification Information 200PN, it Is possible to include 
the play list which can be the selection candidate for the 
reproduction of different titles, in one play list set, and It 
is possible to share the one play list set with different 
title elements. On the other hand, the "P list pre-com- 
mand 200PR", the "P list post command 200PS". and 
the "next information 200-6N", and the like are the same 
as described above. 

(1-3) Play List Set: 

[0262] Next, from among the title information set 
shown in FIG. 30. the play list set 126S is explained with 
reference to FIG. 30 and FIG. 33 to FIG. 36. 
[0263] In FIG. 30, the play fist set 126S Is shown in a 
branched form on the lower right of the figure, and has 
fields for recording Information 126-1 which includes the 
play list (P list) total number and a plurality of play list 
(PL) presentations (PL presentations #1 #i), as in- 
formation corresponding to the play list set general in- 



26 



51 



EP 1 553 592 A1 



52 



formation 126-1 shown in FIG, 5, in order from the top 
in FIG. 30. Moreover, the play list set 1 26S has a plurality 
of fields for recording the plurality of play lists (P lists) 
126 (i.e. P lists #1 ..... #i), the item definition table 1 26-3, 
and the other Infonnation 126-4. 5 
[0264] Here, the "play list total number" indicates the 
total number of the play lists in the play list set. The PL 
presentations #1, .... #i are attribute information corre- 
sponding to the P lists #1 #1, respectively, and cor- 
respond to the attribute infonnation shown in FIG. 20. io 
[0265] As shown in FIG. 33, each PL presentation 
126-1x1 is shown in a branched form on the upper right 
of the figure, and has a plurality of fields for recording 
infonnation which Indicates a video codec, video reso- 
lution, a video aspect ratio, a video frame rate, an audio 15 
channel assignment and so on, in order from the top in 
FIG. 33. 

[0266] Here, the "video codec" is used in recording 
the video infonnation associated with the play fist set, 
andthusindicatesthetype of the video codec to be used 20 
in reproducing it. The "video resolution" indicates video 
resolution used in recording the video information asso- 
ciated with the play list corresponding to the main pass 
(i.e. the video stream for providing the video) from 
among the play list set. The "video aspect ratio" indi- 25 
cates a video aspect ratio used In recording the video 
infonnation associated with the play list corresponding 
to the main pass from among the play list set. The "video 
frame rate" Indicates a video frame rate used in record- 
ing the video information associated with the play list 30 
corresponding to the main pass from among the play list 
set. The "audio channel assignment" Indicates the as- 
signment of an audio channel used in recording the au- 
dio information associated with the play list correspond- 
ing to the main pass from among the play list set. 35 
[0267] In FIG. 33, each play list 126 is shown in a 
branched fonn on the center right of the figure, and has 
a plurality of fields for recording infonnation which indi- 
cates the data length of the play list 1 26, a play list head- 
er, the plurality of play list elements 126-2 (i.e. P list el- 40 
ements #1, #1) and the like, In order from the top in 
FIG. 33. 

[0268] Here, the "length" of the play list indicates the 
length of the play list continuing to the next, with the byte 
number. This Indicates the length of the data which does 45 
not include the field Itself. The "play list header" Indi- 
cates infonnation about the total number of the play list 
elements included in the pfay list, the reproduction time 
length of the play list, the name of the play list, and the 
like. 50 
[0269] Moreover, in FIG. 34, each play list element 
126-2 is shown in a branched form on the right of the 
figure, and has a plurality of fields for recording the 
pointer 126PT which indicates the Item number of a 
master play item (master P Item), the sub pass total ss 
number, a plurality of sub pass information 126-2sub (i. 
e. sub pass information #1 , #k), the next Infonnation 
126-6N, the pre-command 126PR about the play item 



(P item), the post command 126PS about the play item 
(P item), and the other infonnation 126-6, and the like. 
[0270] Here, the "pointer 126PT", the "pre-command 
126PR", and the "jDost command 1 26PS" are the same 
5 as described above. Moreover, the "sub pass total 
number" indicates the total number of the sub passes 
which exist in the play list element. The "next information 
126-6N" indicates the play list element to be reproduced 
next. 

10 [0271] Moreover, in FIG. 35, each sub pass informa- 
tion 126-2sub is shown in a form branched to the right 
toward the center, in the figure, and has a plurality of 
fields for recording a sub pass type, the slave play item 
(slave P Item) total number, and a plurality of slave play 
15 item (slave P item) information 126-subPT (i.e. slave P . 
item information #1 , #k), in order from the top in the 
figure. 

[0272] Here, the "sub pass type" indicates what type 
of display is performed by the sub pass, such as various 
^0 menu display. The "slave P Item total number" indicates 
the total number of slave play items of the sub pass. 
[0273] Each slave play item (slave P item) infonnation 
1 26-subPT is shown in a form branched toward the right 
end from the center in the figure, and has a plurality of 
?5 fields for recording a slave play Item (slave P Item) 
number and a start PTS of the master play item (master 
P item), in order from the top in the figure. 
[0274] Here, the "slave P item number" indicates Ihe 
ID (identification) number of the play Item of the-sub 
^0 pass. The "start PTS (Presentation Time Stamp) of the 
master play item" indicates the reproduction time point 
of the slave item on the reproduction time scale of the 
master play item. 

[0275] On the other hand. In FIG. 33, the Item defini- 
^5 tion table 1 26-3 is shown in a branched form toward the 
lower right of the figure, and has a plurality of fields for 
recording the play item (P item) total number, and a plu- 
rality of play items (P items) 204 (i.e. P items #1 . #n), 
and the like, in order from the top in the figure. 
0 [0276] Here, the "play Item total number" indicates the 
total number of the items 204 on the item definition table. 
[0277] In FIG. 36, each item 204 is shown in a 
branched fonn to the upper right side toward the center 
of the figure, and has a plurality of fields for recording a 
5 play item (P item) type, a stream object play item (P 
Item) 204-stream, and the like, in order from the top in 
the figure. 

[0278] Here, the "play item (P item) type" indicates the 
type of the play item. For example, in the case of the 
0 item for the stream object for the moving picture or vid- 
eo, it is set to a code "OOh", and in the case of the item 
forthe stream object for the still picture. It is set to a code 
"lOh". In the case of the Item for the object for various 
menus, it is set to a code "20h". 
5 [0279] Moreover, the stream object play Item (P item) 
204-stream is shown in a form-branched to the-right end 
from the center in the figure, and has infonnation for in- 
dicating an ES (Elementary Stream) index number, an 
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IN time (IN point), an OUT time (OUT point), and the 
lil<e, which are related to each play item, in order from 
the top in the figure. 

[0280] Here, the "ES index number" Indicates the ID 
(identification) number and the type of the elementary 
stream to which the IN time and the OUT time are ap- 
plied. Moreover, the "IN time (IN point)" and the "OUT 
time (OUT point)" are as descried.above, and the repro- 
duction time point and the end time point of the item are 
written on a time basis of 90kH2, for example. 
[0281] Incidentally, in FIG. 36, the item definition table 
126-3 may Include an item.204-still for the still picture 
object, in place of such an Item 204 for the stream object, 
i.e. the item 204 for the moving picture or video. In this 
case, the item 204-still has information for indicating the 
type of the play Item, a still picture object play item (P 
item), and the like. 

[0282] ^ Incidentally. thedataamountof each of the title 
information set explained above may be a fixed byte or 
a variable byte. Moreover, each field may have a struc- 
ture in which a required number of each table can be 
added. 

[0283] Particularly, in the embodiment, the slave play 
(P) item infonnation 1 26-subPT.shown In FIG. 35 spec- 
ifies the slave item for displaying the "Dokodemo menu", 
which is explained with reference to FIG. 20 to FIG. 28. 
This slave item, as shown in FIG. 36, corresponds to the 
Item 204 indicated by the "master P item number" In the 
play list element 126-2. As a result, the reproduction of 
the title based on the video stream is executed as the 
main pass, in accordance with the stream object play 
item 204-stream (refer to the right end of FIG. 36) which 
specifies the Item 204. In parallel with this execution, 
the reproduction of the "Dokodemo menu" is perfonned 
as the sub pass, in accordance with the slave item In- 
fonnation 126-subPTm (referto the right end of FIG. 35) 
which specifies the slave Item. 

(2) Object Information File: 

[0284] Next, with reference to FIG. 37, the object in- 
fonmation file 130 when the object data for the "Doko- 
demo menu" is multiplexed and recorded as the sub pic- 
ture stream together with the video stream constituting 
the video or the like, will be explained in detail by using 
one specific example. FIG. 37 schematically shows one 
specific example of the data structures of the AU (As- 
sociate Unit) table 131 (referto FIG. 3) constructed in 
the object information file 130 and the ES (Elementary 
Stream) map table 134 (refer to FIG .3) related to the 
AU table 134. 

[0285] In this specific example, as shown In FIG. 37, 
the object infomiatlon table is stored in the object infor- 
mation file 130. The object information table is provided 
with the AU table 131 shown in the upper part of FIG. i 
37 and the ES map table 134 shown in the lower part. 
[0286] In the upper part of FIG. 37, the AU table 1 31 
may have a structure that allows the required number 



of tables for each Field to be added. For example, if 
there are four AUs, it may have such a structure that the 
number of the Fields increases to four. 
[0287] In the AU table 1 31 , there are stored "AU table 

5 general information" in which the number of AUs and 
the pointer to each AU, and the like are written, and "the 
other information." 

[0288] The AU table 131 describes therein the Index 
number (Index number = ...) of the corresponding ES 

10 map table 134, as the AU infomnation 1321 which indi- 
cates an ES table Index #m in each PU #m correspond- 
ing to each AU #n. Here, the "AU" is a unit corresponding 
to a "show" in TV broadcast, for example, as mentioned 
above (especially, in the case of "multl-visiori" broad- 

^5 casting, it is a unit of a group of a plurality of "visions" 
which is changeable or selectable), and it includes one 
or more PUs, each of which is a reproduction unit. More- 
over, the "PU" Is a group of mutually changeable ele- 
mentary streams which are included in each AU, as de- 
20 scribed above, and the ES table Index #m correspond- 
ing to each PU is specified by the PU information 3021. 
For example, if hiulti-view contents are provided with the 
AU, the AU stores therein a plurality of PUs, and each 
PU stores therein the pointers to a plurality of elemen- 
25 tary stream packet IDs which indicates the packets con- 
stituting the contents of each view. This indicates the 
Index number in the ES map table 134, as described 
later 

[0289] In the lowerpart of FIG. 37, in the ES map table 
30 134, there are stored ES map table general information, 
a plurality of Indexes #m (m=1, 2, ...), and the " other 
information", for each Field. 

[0290] The "ES map table general infonnation" de- 
scribes therein the size of the ES map table, the total 

35 number of Indexes, and the like. 

[0291] The "index #m" includes the elementary 
stream packet ID (ES^PID) of the entire elementary 
stream to be used for the reproduction, the correspond- 
ing Index number, and the address infonnation of the 

"^0 elementary stream. 

[0292] In the enfibodiment, for example, if the elemen- 
tary stream is the video stream of the MPEG 2 as de- 
scribed above, only the TS packet number of the TS 
packet at the head of the I picture, and the correspond- 

'^5 ing display time length are written, as the address infor- 
mation, i.e. the ES address information 134d, on the ES 
map table 134, by which the data amount is tried to be 
reduced. On the other hand, with respect to the ES ad- 
dress information 134d of the sub picture stream, the 

>o data amount is further tried to be reduced by writing in- 
dex number information 134e of the elementary stream 
of the SP data to which the SP control infonnation is 
operated. 

[0293] Because of the construction as described 
*5 above, it is possible to obtain the elementary stream 
packet ID (ES_PID) of the actual elementary stream, 
from the Index number of the ES map 1 34 specified from 
the AU table 131 . Moreover, since the address infomia- 
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tion of the elementary stream corresponding to the ele- 
mentary stream packet ID can be obtained at the same 
time, it is possible to reproduce the object data on the 
basis of these infonnation. 

[0294] According to the data structure of the optical 
disc 100 explained above, even in adding a new title to 
the optical disc 1 00, necessary information can be easily 
added, which is useful. On the other hand, even if some 
Infom^atlon becomes unnecessary as a result of editing 
or the like, for example, what is to be done is simply not 
to refer to the information, and it is not necessary to ac- 
tually delete the Infomnatlon from the table, which is use- 
ful, as well. 

[0295] lncidentally,-ln FIG. 37, even the ES_PID that 
is not refen-ed to from the AU table 131 In the upper part 
Is described in each Index of the ES map table 134 in 
the lower part; however, it is not necessary to describe 
the ES_PID that is not referred to, in this manner. How- 
ever, If the more versatile ES map table 134 is prepared 
in advance by describing the ES_PID that is not referred 
to in this manner, It is not necessary to reconstruct the 
ES map table, in reediting the content, such as trying 
the authoring operation again, which is advantageous. 
[0296] Now, an explanation is given, regarding the re- 
production order of various files or the like, in the repro- 
duction of the optical disc 100 having such a data struc- 
ture as the one specific example, explained with refer- 
ence to FIG. 30 to FIG. 37. 

[0297] Firstly, the disc header 1 1 2x is reproduced out 
of the title infonnation set shown in FIG. 30, As a part 
of that, the title table 112xtt shown in FIG. 31 is repro- 
duced, and from it, the title menu start address or title 
contents start address is obtained. 
[0298] . Next, in accordance with the obtained address 
infonnation, the reproduction of the title infonnation 200 
shown in FIG. 30 is started. More specifically, the repro- 
duction of the title element 200-2 shown in FIG. 32 is 
perfonned, to thereby obtain the play list set number. 
IVIoreover, the pointer 200PT to the play lists #1 to #k is 
obtained. Incidentally, by adopting such a construction 
that the play list 126 is specified by the pointer 200PT, 
It is possible to share, among the plurality of titles, the 
plurality of play lists which is in the play list set specified 
by the reproduction of the title element 200-2 in ad- 
vance. 

[0299] Next, the play list set table 112xpt shown in 
FIG. 31 is reproduced, to thereby obtain the play list set 
start address. On the basis of this, the reproduction of 
the play list set 126S shown in FIG. 33 is started, and 
the PL presentation 126-1 xi is firstly reproduced. 
[0300] Then, the PL presentation 126-lxi, one exam- 
ple of the required function information, is compared 
with the reproduction function (i.e. video performance, 
audio perfomnance. and the like) of the Information re- 
production system during the reproduction of the optical 
disc 1 00, and thus, one optimum play list 1 26 is selected 
from the play list set 126S shown In FIG. 33. 
[0301] Next, the selected play list 126 Is reproduced. 



More specifically, the play list element 126-2 shown in 
FIG. 34 is reproduced. At this time, firstly, the pre com- 
mand 126PR Is executed, then, the master P item 
number shown in FIG. 35 is obtained. Then, the Item 
5 definition table shown in FIG. 36 is refen-ed to, to thereby 
reproduce the relevant Item 204. The reproduction of 
this Item 204 is perfonned by reproducing the relevant 
TS object In accordance with the ES index number, the 
IN time, and the OUT time, which are obtained by repro- 
10 ducing the stream object P item 204-stream (see FIG. 
37). Then, . the post command 126PS shown in FIG. 34 
is executed. Moreover, the play list element to be repro- 
duced next is specified In accordance with the next in- 
formation 126-6N, and Its reproduction is repeated in the 
15 same manner. 

[0302] Next, with reference to FIG. 38, one specific 
example of the object information file 130 when the ob- 
ject data for the "Dokodemo menu" is recorded as an- 
other object different from the video stream constituting 
20 the video or the like, will be explained. FIG. 38 schemat- 
ically shows one specific example of the data structures 
of the AU (Associate Unite) table 131 (refer to FIG. 3) 
constructed in the object information file 130 and the ES 
map table 134 related to the AU table. In the embodi- 
25 ment, the video stream constituting the video or the like 
is recorded as an object #1 (TS object), and the object 
data for the "Dol<odemo menu" Is recorded as an object 
#2. 

- [0303] The Item Information and the slave item infor- 
30 mation further have information for indicating the rele- 
vant object number in the object information file 130. 
The relevant object is specified from the relevant object 
number, the relevant AU number, and the like, and is 
reproduced by the above-described reproduction se- 
35 quence (refer to FIG. 27 and FIG. 28). The object data 
for the "Dokodemo menu" which is not multiplexed nor 
recorded is maintained (or cached) in the memory 550 
in reading. 

[0304] Particularly in the embodiment, in parallel with 
40 the reproduction of the stream object P item 204-stream, 
shown in FIG. 36, for the main pass, the corresponding 
slave play (P) item information 126-subPT, shown in 
FIG. 35, is also reproduced for the sub pass. Then, in 
accordance with the IN time and the OUT time on the 
^5 time axis, which are obtained by reproducing the master 
play (P) item information 126-2, or by using them as the 
displayable time length, the relevant TS object data for 
the "Dokodemo menu" is reproduced as the sub pass. 
By these, the "Dokodemo hienu", explained with refer- 
ee ence to FIG. 20 to FIG. 28, is reproduced as the sub 
pass. 

[0305] As explained in detail with reference to FIG. 1 
to FIG. 38, according to the embodiment, during the re- 
production, display and output of the title by the Item, 
55 for example, the menu is reproduced by the correspond- 
ing slave item, and the reproduced menu is displayed 
and outputted selectively, by which it is possible to effi- 
ciently display the menu screen, such as the small win- 



29 



57 



EP1 553 592 A1 



58 



dow and the semitransparent superimpose display, with Claims 
the title reproduction being continued. 
[0306] Incidentally, In the aforementioned embodi- 
ment, the explanation is made on the optical disc 1 00 
as an example of the infomriation record medium and 
the recorder or player of the optical disc 100 as an ex- 
ample of the information record reproduction apparatus. 
Nevertheless, the present invention is not limited to the 
optical disc and the player or recorder thereof , but is ap- 
plicable to various record media and the recorders or 
players thereof, supporting other high density recording 
or high transfer rate. 

[0307] For example, as shown In FIG. 39, the play (P) 
list may.be provided with default slave P Item informa- 
tion 126MI comprising the slave P item number and the 
start PTS of the master P Item, and the default slave P 
Item information 126MI may be shared when there Is no 
sub pass information In each P list element. 
[0308] Moreover, the TS packet for the "Dokodemo 
menu" may be multiplexed and recorded In one TS ob- 
ject, together with the TS packet of the contents, or may 
be recorded In another TS object different from the ob- 
ject for the contents. 

[0309] The present invention is not limited to the 
above-described embodiments, and various changes 
may be made, if desired, without departing from the es- 
sence or spirit of the invention which can be read from 
the claims and the entire specification. An information 
record medium, an apparatus for and a method of re- 
cording the information, an apparatus for and a method 
of reproducing the information, an apparatus for .and a 
method of recording and reproducing the information, a 
computer program for controlling the record or the re- 
production, and a data structure including a control sig- 
nal, all of which involves such changes, are also intend- 
ed to be within the technical scope of the present inven- 
tion. 

Industrial Applicability 

[031 0] An information record medium, a apparatus for 
and a method of recording the infomriation, an apparatus 
for and a method of reproducing the infonnation, an ap- 
paratus for and a method of recording and reproducing 
the information; a computer program for controlling the 
record or the reproduction, and a data structure includ- 
ing a control signal, all of which are according to the 
present invention, can be applied to a high-density op- 
tical disc for consumer or industrial use, such as a DVD, 
on which various infonnation, such as the video infor- 
mation, the audio infomriation and the sub-picture infor- 
mation, can be recorded at high density and further can 
be applied to a DVD player, a DVD recorder, and the 
like. Moreover, they can be applied to an infonnation 
record medium, an infonnation record reproduction ap- 
paratus, or the like, which are mounted on or can be 
connected to various computer equipment for consumer 7. 
or industrial use, for example. 
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i. An information record medium on which there are 
recorded: 

a series of content information; 
menu Information as for said content Informa- 
tion, .which is to be displayed with said content 
information during reproduction of said content 
information; and 

play list infomriation for defining reproduction 
sequence of said content Infomiatlon by a unit 
of item, which constitutes said content informa- 
tion and which is accessible upon reproducing, 
said play list information including: Item infor- 
mation for specifying each item which consti- 
tutes said content information; and slave Item 
information for specifying said menu informa- 
tion corresponding to said each Item as a slave 
Item. 

. The Information record medium according to claim 
1, wherein said menu infonnation specified by the 
slave Item information is further recorded in said 
play list Infonnation, as common information com- 
monly used by a plurality of slave items. 

The information record medium according to claim 
1 , on which there is further recorded reproduction 
control infonnation for controlling such that said 
menu information specified by the slave item infor- 
mation Is displayed with being superimposed on or 
In place of one portion of said content information 
corresponding to said menu information specified 
by the slave item information or is not displayed at 
all, selectively In accordance with extemal specifi- 
cation, in reproducing. 

The information record medium according to claim 
1 , wherein the slave item infonnation further spec- 
ifies a reproduction time point of said menu infor- 
mation, with a reproduction time point of said con- 
tent Information as a standard. 

The information record medium according. to claim 
1 , wherein the slave Item Information further spec- 
ifies a display position and a size of a small window, 
in displaying said menu information as the small 
window on a display of said content infonnation. 

The Information record medium according to claim 
1 , wherein said menu information is recorded to- 
gether with said content information, in a content 
space in which said content information is recorded 
and which occupies one area of a record area. 

The Information record medium according to, claim 
1 , wherein said content information and said menu 
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Information are multiplexed and recorded by a unit 
of packet, which is a physically accessible unit and 
which stores a piece of said menu information and 
said content Information respectively. 

5 

8. The infonnation record medium according to claim 
1 , wherein said menu information is recorded by a 
predetemriined packet unit, as another object differ- 
ent from an object constructed -by said content in- 
fomriation. io 

9. An Information record apparatus, comprising: 

a first record device for recording a series of 
content Information and menu information as ^5 
for said content infonnation, which is to be dis- 
played with said content Infonnation during re- 
. production of said content Infonnation; and 
a second record device for recording play list 
information for defining reproduction sequence 20 
of said content information by a unit of item, 
which constitutes said content information and 
which is accessible upon reproducing, 
said second record device recording said play 
list information such that said play list Infonna- 25 
tion includes: item . infonnation for specifying 
each item which constitutes said content Infor- 
mation; and slave item information for specify- 
ing said menu infonnation corresponding to 
said each Item as a slave item. 3o 



10. Ah Infonnation record method, comprising: 

a first record process of recording a series of . 
content information and menu information as 35 
for said content infonnation, which is to be dis- 
played with said content Information during re- 
production of said content infonnation; and 
a second record process of recording play list 
information for defining reproduction sequence 40 
of said content infonnation by a unit of item, 
which constitutes said content infonnation and 
which is accessible upon reproducing, 
said second record process recording said play 
list infonnation such that said play list informa- 45 
tion includes: item information for specifying 
each item which constitutes said content infor- 
mation; and slave Item information for specify- 
ing said menu Infonnation corresponding to 
said each Item as a stave item. so 

11. An Infonnation reproduction apparatus for repro- 
ducing said information record medium according 
to claim 1 , said information reproduction apparatus 
comprising: ss 

a reproduction device capable of reproducing 
said content infonnation, said menu Informa- 



tion and said play list information; 
a displaying and outputting device capable of 
displaying and outputting said content informa- 
tion and said menu information; 
a specifying device capable of externally spec- 
ifying whether to display or not to display said 
menu information on said displaying and out- 
putting device; and 

a control device for controlling said reproduc- 
tion device to reproduce said content informa- 
tion and said menu information, in accordance 
with the Item Information and the slave Item In- 
formation included in said play list information 
reproduced by said reproducing device, and for 
controlling said displaying and outputting de- 
vice such that said reproduced menu informa- 
tion is displayed and outputted with being su- 
perimposed on or in place of one portion of said 
reproduced content infonnation corresponding 
to said reproduced menu information or is not 
displayed at all, selectively In accordance with 
extemal specification by said specifying .de- 
vice. 

The information reproduction apparatus according 
to claim 11, wherein said control device controls 
sard displaying and outputting device so as to dis- 
play and output said reproduced menu information 
as a small window on said reproduced content in- 
formation, in accordance with a display position and 
a size of the small window, which are further spec- 
ified by the slave item Information included In said 
reproduced play list infonnation. 

13. The information reproduction apparatus according 
to claim 11 , further comprising a buffer memory for 
maintaining said reproduced menu information in a 
readily displayable and outputtable condition, for a 
predetermined period, regardless of whether or not 
said reproduced menu infonnation is displayed and 
outputted by said displaying and outputting device. 

14. An information reproduction method of reproducing 
said infonnation record medium according to claim 
1 on an Information reproduction apparatus com- 
prising: (i) a reproduction device capable of repro- 
ducing said content information, said menu infor- 
mation and said play list infonnation; (ii) a displaying 
and outputting device capable of displaying and 
outputting said content infonnation and said menu 
information; and (ill) a specifying device capable of 
externally specifying whether to display or not to 
display said menu information on said displaying 
and outputting device. 

said Infonnation reproduction method com- 
prising: 

a first control process of controlling said repro- 
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ducing device to reproduce said content infor- 
mation and said menu information, in accord- 
ance with the item infomriation and the slave 
item information included in said ptay list infor- 
mation reproduced by said reproducing device; s 
and 

a second control process of controlling said dis- 
playing and outputting device such that said re- 
produced menu information is displayed and 
outputted with being superimposed on or in io 
place of one portion of said reproduced content 
information corresponding to said reproduced 
menu information or Is not displayed at all, se- 
lectively in accordance with external specifica- 
tion by said specifying device. is 

15. An information record reproduction apparatus, 
comprising: 

a first record device for recording a series of 20 
content information and menu information as 
for said content infomnatlon, which is to be dis- 
played with said content information during re- 
production of said content infomiation; 
a second record device for recording play list 25 
Information for defining reproduction sequence 
of said content information by a unit of item, 
which constitutes said content information and 
•which is accessible upon reproducing, 
said second record device recording said play 30 
list information such that said play list informa- 
tion includes: item infomiation for specifying 
each item which constitutes said content infor- 
mation; and slave item Information for specify- 
ing said menu infomiation corresponding to 35 
said each item as a slave item; 
a reproduction device capable of reproducing 
said content infomiation, said menu informa- 
tion, and said play list infomiation; 
a displaying and outputting device capable of 40 
displaying and outputting said content informa- 
tion and said menu information; 
a specifying device capable of externally spec- 
ifying whether to display or not to display said 
menu infomiation on said displaying and out- -^5 
putting device; and 

a control device for controlling said reproduc- 
tion device to reproduce said content informa- 
tion and said menu information, in accordance 
with the item infomiation and the slave item in- so 
fomiation included in said play list infomiation 
reproduced by said reproducing device, and for 
controlling said displaying and outputting de- 
vice such that said reproduced menu Informa- 
tion Is displayed and outputted with being su- ss 
perimposed on or in place of one portion of said 
reproduced content information corresponding 
to said reproduced menu infomiation or Is not 



displayed at all, selectively in accordance with 
external specification by said specifying de- 



vice. 

i6. An infomiation record reproduction method on an 
information reproduction apparatus comprising: (i) 
a reproduction device capable of reproducing con- 
tent information, menu information and play list In- 
formation; (ii) a displaying and outputting device ca- 
pable of displaying and outputting said content in- 
formation and said menu infomiation; and (ill) a 
specifying device capable of externally specifying 
whether to display or not to display said menu infor- 
mation on said displaying and outputting device, 

said information record reproduction method 
comprising: 

a first record process of recording a series of 
content information and menu Infomiation as 
for said content infomiation, which is to be dis- 
played with said content information during re- 
production of said content information; 
a second record process-of recording play list 
infonnation for defining reproduction sequence 
of said content information by a unit of item, 
which constitutes said content infonnation and 
which is accessible upon reproducing, 
said second record process recording said ptay 
list information such that said play list informa- 
tion includes: item infomnatlon for specifying 
each item which constitutes said content infor- 
mation; and slave item infomnatlon for specify- 
ing said menu infonnation corresponding to 
said each item as a slave item; 
a first control process of controlling said repro- 
ducing device to reproduce said content infor- 
mation and said menu information, In accord- 
ance with the Item Information and the slave 
item Infonnation included in said play list infor- 
mation reproduced by said reproducing device; 
and 

a second control process of controlling said dis- 
playing and outputting device such that said re- 
produced menu information is displayed and 
outputted with being superimposed on or in 
place of one portion of said reproduced content 
information corresponding to said reproduced 
menu information or is not displayed at all, se- 
lectively in accordance with external specifica- 
tion by said specifying device. 

17. A computer program for a record control to control 
a computer disposed at the information record ap- 
paratus according to claim 9, said program making 
the computer function as at least a part of the first 
record device and the second record device. 

18. A computer program for a reproduction control to 
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control a computer disposed at the information re- 
production apparatus according to claim 11, said 
program making the computer function as at least 
a part of the reproduction device, the displaying and 
outputting device, the specifying device and the 5 
control device. 

19. A computer program for a record reproduction con- 
trol to control a computer disposed at the Informa- 
tion record reproduction apparatus according to io 
claim 15, said program making the computer func- 
tion as at least a part of the first record device, the 
second record device, the reproduction device, the 
displaying and outputting device, the specifying de- 
vice, and the control device. is 

20. A data structure Including a control signal, compris- 
ing 

a series of content Information; 

menu information as for said content informa- 20 
tion, which is to be displayed with said content in- 
formation during reproduction of said content infor- 
mation; and 

play list information for defining reproduction 
sequence of said content information by a unit of 25 
item, which constitutes said content information and 
which is accessible upon reproducing, 

said play list information including: Item infor- 
mation for specifying each Item which constitutes 
said-content infonnation; and slave item infomia- so 
tion for specifying said menu infonnation con-e- 
sponding to said each item as a slave item. 
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